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(57)Abstract: . 

PROBLEM TO BE SOLVED: To provide a birefringent film where refractive indexes in the film 
plane and in the thickness direction can be controlled and to provide a method for 
manufacturing the same. 

SOLUTION: The birefringent film is formed of a liquid crystal polymer. When the principal 
refractive indexes of the film in two directions in the film plane are represented by nx, ny 
(where nx>ny), the refractive index in the thickness direction by nz and film thickness by d (nm), 
equalities with respect to the in-plane retardation difference (nx-ny) x d=0.1 to 1,000 and the 
retardation difference in the thickness direction, (nx-nz) x d=(-1 t 000)-( 1,000) are satisfied. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAIsaO J5DA41 5227935... 2004/1 2/22 



(19)B*H4MW (JP) (12) Q gf] 4£ ^ $g (A) (ll)1#WFfflBi£B8#^ 

#^2003-227935 
(P2003 -227935A) 
(43)&KB ¥^£15^ 8^ 15 B (2003. 8. 15) 



(51) IntCL 7 
GO 2B 
B29C 
CO 8 J 
GO 2F 
HO 5B 



5/30 
61/02 

5/18 

1/13363 
33/02 



CEY 



FI 

2H0 4 9 
2H0 9 1 
CEY 3K007 
4F0 7 1 
4F2 1 0 

*st# 7 ol (£12 h) mfen\zm< 



G 0 2 B 5/30 

B2 9C 61/02 
C 0 8 J 5/18 
G0 2F 1/13363 

H0 5B 33/02 





1$K2002-28382( P2002- 28382) 


(71)ffll§?A 


000003964 










(22)S1SB 


¥/£l4¥ 2M5B (2002. 2. 5) 




*BtJfc£*TfTT®St 1 T S 1 # 2 






(72)f8W# 


ill* WfiB 








*IEJ&^TrF««lTBl#2^ 0* 














(72)5S9i« 


*f-fc 








ARf&35*TPTH»lTBl#2# B* 














(74)ftfflA 


100092266 



















(54) Beggo^] wwh*?^*, *o®£&m. ?^yj)vi±&&xmm%7m.Wi 



(57) 

nx, ny (iLnx^ny) t L, |6)<DlSlfT^ 
5nziL, frOiS^d (nm) <DtB£|:: s 
^ : (nx-ny) xd = 0. 1~1 000, Wft-JSfa 
<4*i^ : (nx-nz) xd= — 1OO0~10O0j 



(2) 



003-227935 



Itmm 1 ] ftAtfU v-iz * y *ifc«BSrtt 
^-f ;UA@P^<7)2^fS]CO±StFri?^ 
n x. ny (fiLnx^ny) <fc L. J?£^rS]tf)B#f* 
JnziU AOll^cl (nm) CD^IH. ®|*j{i*§ 
^ : (nx-ny) x d = 1 ~ 1 0 O 0 . 
^: (nx-nz) x d =- 1 0 0 0- 1 0 0 

CIS5R3I2] n z>n x^n y ft*B»T**»0 K 
> A <t % nx^ny>nz$f:(inx>nz^ny 

«M #JS 1 fe®<D*»B«Tte? -f ;uA Q 
[iS#JS3] K> >A tecfctf K> -f>BO)**g 

IS**! 2 BS®«B*f&7 -f Mo 

* iB fS] tt^ffi tk u - £ l , * i^-e s »»« *k u 

fctttt-cns^b-r * z t £ t-r £01*3 i - 3 <dl^ 
r*i*M=E«a>*B«tt:> -r ;uag>m**& d 

a>l^rtii5Mc|E«a)*B»rtt7 << JUAO>«**a. 

7 ] 6 lEKCDTt^ ? -f ;UA Lfc 

IHft8^3£Bo 

[000 1] 

[!§0^<7)Sr4}Sffi^if] «B«rtt^-f jua 

ttu tlft«H«?>r;uA. 3t^*ifit?>r;uA. tan®*? 
fi, PDPttifa)ii«a*»«icH-r*. 

[0 0 0 2] 

I*. *««lCcfe«ttB«rl^«fcy. IMM&fcfcfcifcica 
S IBS L*Btt(3»-J < »3M*tt* ffiflt Lta 



[0003] ^fr^Bfl^F 5- 1 57 9 1 1 ^«T'I*. 

«BB7 -f ;uA0)>tffi*fcttiasai-J»flRlfitt7 -r ;uA*« 
»LfcSL ttKiE#A3BLrttlB7<JUA0OK#«n^: 
itSf4*iPia>JB«l*$«--§.Lr. S#7-r;uAS«iS 

i»^*lSHrt^-f ^ASffi#LrL^*fctf>. ffirt<7)£B 

Sf** n x , nytU J¥£ ;Sft<DB#T*£ nzd:U 
frO n x > n y t Ltzt ffltff **>< n z > n x ^ n y 

[0004] L^LfcA<£>, lMB*Jft*a-er*. SftJftJS 
7^ibAicj:"y*ar7-f iuA*»Rii*-frr^*fc«). 

»6*t4ffi#^-f;UAO)*H*y3b<3H<ft*o *fc. IB 
MaWK«:*cfc*#«*y«Ta>lllH4:«c*. * 

«na«a»a-ci*. »^*«i=7-fiuA*is#*i* 

h0)K#7<r ;UA0)JS*M3\ iift. 3 0-80// 
[0 0 0 5] 

[*WA<»ftLcfc9i:t4HB] *S£Bjll*. 7-<Jl,AI 
rtO)B«f*fcc):t;«^*rfil(Z)B»r**»]»t?#*aB»T 
ft 7 -f il/A J3 J: tf*0»iJ6»a6 *ffl«-T « C irSIWi: 
-T£o *t>lc(*aRa[B»ftt7-r^uA*ffl^fc**7-r 
;ua, $&icttfitt%¥7^;uA«Bi^BI«S3FttB 

[0 0 0 6] 

[KB*»«r*fc»a>*«] **W#&l±llffEHB* 

[0007] -rat>%*«wf*. a*#y^— iccfeyw 

fi8**LfcaBSftt^-f ;UA-CfeoT. 7?^;UA®^(7)2 
^fS](D^B»T** n x. ny (fiLnx^ny) <t L, 
H^^jfS](DBfjf¥*n zil s ^OJ5*d (nm) (D4 
^fC % ®fltet§^ : (nx-ny) xd = 1-100 
O. »^*|p]&ffi£ : (nx-nz) xd=-1000 

-1 oooSMt 4c<t*t#®<t-r4aaSftt^^;u 

a. icii-r^ 0 

[0 0 0 8] ±tB*^BJ^B»f1l^^;uAfi. 
ABne*t?iiw*«rc**i**i«B«ftt**Lrfe 
y. ctit)^#(7)ttg**-r^o "tntztb. ^<;ua® 
rtfe*tf»^*rtl<DB*r*CD«|»36<Rril8-Cfty, ySffl-tz 

f^n>i)^ a B B a^B^<OIij^*^SM^iiti^o Iff 
EB*dli. MS. 0. 1-2 0/imSS-Cfcy, 2t> 



(3) 



&m 2003-227935 



5Sfil=«fB-C#*o ®fl<itl^l*. 3 0-5 0 0flJt(C 
*»PLfc*<D*<»*Ll\, W^*|pltt««. -3 

0 5 0 OflglCflHJWLfc^CDM?^ Ll^o 

[0 0 0 9] 9JIHaS8f1t^-<;UAfCi3^r. nz>n 
x ^ n y t ft«iJr¥«ftO hV ^ > A nx>ny 
>n z£fcl*n x>n z^n y ta*B»T*Sl#0 

£*<$?£Ll> 0 K*^>Afc<fctf K** >B<B*:*:g 
I*. ivftttO. O1-3jUmtfc|>0M?f LL\ K 
> -< >A t K> -OB0)«|^li1#ir»JI8S*Lftl>A<BBa 
tfO* hV-f >A : hV-f >B = 1 0 : 9 0-9 0: 1 
0£^30)tf$?*Ll>o 

[0 0 1 0] «TE«B8rtt:7-f -LIS 
«Etfr3M££*rf£ K^>At, Bi*l::ttB*r*1±£ 
<rr* hV-r >B*^-r;uArtrc?ift*i±4S-frSc:i 
lc£y8Hjfre££ 0 

[001 1] ®*ifiia)iBip|»«±ic * 

ttttSltlt LfcttB-eBSIb-r * z t S»*if«lME 
«B«tt:?*JUA<DBa*Su \zM*Zo 
[0 0 12] Bi^moEHStiLtC:. * 

* * h p tf v i isrfi3tt;^ H B H 7K <j -7- 1 ytm&fc&&it& 
[0013] ffi&*mAo>mmtJr\±z? * ;uai*. 7h>* 

*i*»Hfci=*+»i=»-e#*. *rE**wa>Mft*ft 
ii. «irttB*tt7-f;uAa>»^*ifiitt««*<fta)flti= 

[0014] &tz*&m*. nn&mmtiT&y << ;ua*<. 

[0 0 15] 

[fB«axtfia>»tt] *»wa>«BSrtt?-f juai*. ? 

-r;UAffirtO)2*|fiia)±BSr*Sn x. ny (ilnx 

y) <tU J»3?*|S]a>BSr*£n ziU froff* 
d ( n m) (Dil^lZ. ( n x - n y ) xd = 1-100 
0. (nx-nz) xd=-1 
■r**0)-efc*ltf1#l=«!ll8*tl*:L^o 



[0 0 1 6] 3b^*aBSrtt^-f iUAl*. fc * 

>thPif^ ei°h&k a?K u T-iCcfc y ff^-f « c t 

B3r«l*1***-r«. «»tt^**>HH«*«r 
(a) ±#*»tt?^y*:/HH 

■M*twy7-az^h (b) $^w-r^<R>JSS^ 
tf v i e fsj $ ^ -r c <t x* §• & o 

[0 0 1 7] KfE^y y h (a) li*7f'^ 

?« B B B ft$*-r^{|ijti^^^->5>t<Dxfey. - 

»* (a) : 

[<bi] 

R 1 

~^~ci (2 — c ')* 

t02 - (CH ^-°-(0); x1 -Or R2 

(tztzL, R1 IZTkmm^tzlttT alii- 
6(7)IE<7)g$fr£. X1 (*-C02 -Iff:li-OCO- 

[0 0 18] *Ltz=E;^-ZL-V h (b) I*. ttttttffi 

«**-r*tiO)-cfcy. -jisxc (b) : 

Mb 2] 

R 3 

COj-R 4 

<fcf£U R 3 i***K^*fcii>f;i/*$, R 4 i*ft 

7;u*;ufi. *fc(*-** (bD : 
Kb 3] 

-fcH 2 «CH2-o)-R 5 
fcfiL. dl* 1 ~60>jE<Z>K«£. R5 1 ~ 6 

[0019] ^e/ -7—zL-y h (a) t^/-?— 

a.-^h (b) OOHJ^I*. «lz*]»S*i4t,a)"C!*fc 

^-zl-^k (b) afl«*<*<««£fflflffi»B;Ky 

(b) / [ (a) + (b) ] =0. 01-0. 8 (^;U 
it) fr*(D*<»*Ll^ WlrO. 1-0. 5<h"T^CD 

[0020] « fc*^ * h □ e^^BAttXl'K'j 7- 



r 



(4) 



&M2 003-227935 



[002 1 ] HiIIS^E/^— ZL- y h (c) 

«att****««»-r«*a>-cfcy. fc&x.tf« - 

ffixfc (c) : 
[ft 4] 



C0 2 -(CH a) ^0-^^> 




-R 7 



9 



a>jE0)»»*. x2 ii-co2 -lt/:(i-oco-l 

[00 2 2] =ES -?—ZL—v h (a) <t ^E^ — 

n-^K (c) COfiJ^li, »lc*]|S**L«t,0-C?(*tt 

■v-zl-v h (c) a)Hft^<tt«£:fllfl[ajftB^ l J 
v-tffcft^-/ K>^>Efitt£^Sfc 

(c) / { (a) + (c) } =0. 01-0. 8 (^iU 
it) fr«<DA<»*Ll^o 1*1^0. 1-0. 6t?Z><D 

[0023] 7t^>* hpe^^EiRiitjaaTKuv— i*. 

[0024] mnmtimm&^j^—tommw-^^m. 
it. 2^-1 o^-c&«a>*<»*Li* 0 mmw-mft^m 

to. ss¥^i»^fi(*2. 5^ja±£-rs<D*<cfcy»* 

£y#*Ll> 0 

[0025] fcjs, wrtEffi^tDOjasaaEftTKu^-r*. 

IfrfS^/V— h (a) , "Ey^—ZL~y h 
(b) % — ai<vF (c) £7^ U;U& 

HsC^CR-COa-fCH^O-A-X - 

(S*. Rl***B^*fcli*^;i/S£* AfccfctfDii 

-t+t-etiaixlLr 1 . 4- < 7x=.U>**fcf*1 . 4- 
^P^yb>l^ Xli^ft^H&lLLT-COO 

-g. -OCO-g£/cl*-0-g£. BI£1. 4-7 
x— U>S. 1, 4-y^a^vb>I, 4. 4' - 
tf7x = U>g£fcl*4, 4' -t'y^D^yl/^S 



rCcfcym«-C#* 0 fcfc\ ^/7-a-7h (a) , 

h (b) . ^y7-a~ 7 h ( c ) dfcriE 

sa<. ^ 0 5 r y ex ^ v p ~ h >j j^is^b^ 

[0 0 2 6] ffiE««ffi»ll?Ky-7-lwtt % ftS^ttjfc 

^IBtM^ B B B 7KU^-(*SiliHI^M^^fflt-4-^ft 

B B B ^>r •Ji"(Vo>m&± LTi?H*7*»&te£fa±Stt 

□ bf^^IAMItlMtt. EM. E5£ftL/cQL X 
[0 0 2 7] 5fcK£1&&aftdttf** 5fcK$1±«flgS£ 

&m<D*&ft-mm<£&'j>ti:< 1 o^^4^ B B B ttft 

y. ^V^^^;« B B B 1l(7)t(D^Mffi$*l4o * 
h (a) 1 647^ »J U- h^>> 'J U- h 

TfSft5 : 
[ft 5] 

B — X — D-O-f CH 2 ^0 2 OCR=CH 2 

fl«-c#*. *fc. «»*tta»ft««tLrtts 85ffi 

ft 5ICfclt£3fc3S<D r H 2 C = CR-C02 -J 5. tf 
xib»*fcl*x#*^»l-««Lfcft<rt(l^. 
r- (CH2 ) m "J r- (CH2 ) n 

-J $ r- (CH2 ) 3 -C* H ( C H 3 ) - (C 
H2> 2 -J *fc«* r ~ (CH2 ) 2 -C* H (CH 
3 ) - (CH 2 ) 3 -J l=«»Lfcft*4fcfc«»-C* 

So 



(5) 



003-227935 



[0 0 2 8] ±&ftW£&%Hkit&mt. SftffiSlrJcy 

««mfi»ii#y ^-tti i=Em c t 
[0 0 2 9] 9ftAtt«Att4>a>%S$ttttB1b«M^fll 

«»$M#yT— a>tt*i* % ftizmmtsti?. %*>*i%> 

(fifttt) =0. 1:1-30: 1 L < . N 

ir 0 . 5:1-20:1 3b<»* L < % £ t> fC|* 1 : 1 ~ 
10:1 *<»*Ll^o 

[0 0 3 0] mltB^ B B B ttiSSi$^i*l^(i. iiS. JfcSftBH 

/^X^vV^^^^S^^UXttSJCD^^^ji-T 7 (I r 
gacure) 907, 84, H65K 1^369 

a»tt«**a>*> *■ h □ *Entt*»*fti*a* 

u:ft]*.<b*t«o affi. ttSfittAJMbfttt 1 oofigp 

fc^LT, 0. 5~3 0M«P«flE*<»*Ll\i 
[0 03 1 ] aJBSftt^-f ;UA<Dft«l*. ®^fS]<7)@Bffil 
**R±lc % BtrlB^SS/KU 7-$HL, ftlveStt&A 

* 1 j -7 - s ft s « ffi i c *j i> r * * * h p t? v i e [S] s 

[0 0 3 2] EfiXtKi: LTIi. tt*cfc y tt&*lTl*« 

««a>*(DSttfli-(?#, awift*»±ic#y 

"7— £ ElSj * -fr 5 ;£JtT*^b L ft l> t (7) X fetUftt lr ft] 
1 0~ 1 0 0 0 ^mfiJgT'fo&o 

[0 0 3 3] miBIB|pJfifc±l::i*7 hlf£ff2 
*£<7)3$£ £ ifi] ± * £ c <t o 

[0 0 3 4] T>1>-^- htiWt LT\t. *!7j^ 



Tffll>t,ix^o 7>±j — a — hjf fi. i£)--e. A^olfett 
ttO)fc*IK^i&«ftfctf>. 7>*-=i- h»0)J»*M* 
O. 0 4 ~ 2 mff&a<$?£ L < . 0. 05-0. 2 /i 

[0035] JiiHcor>*-=i- h*t*4^. S«-trc^ 
mmz& y */;u>f ffiat sue* c <t -e. 2BS#v 

[0 0 3 6] ftfc\ SIEiW7>*-3-hl^t 

ft1-*«»*«W*-fr*ctir € ky. Sffit7>^-3 

*-=i- h»(7)ffi»tt(Z)fil-tlcJ:y % T>^-a-hH 

ft B B B ^>r;uAic{i^M*SBt**^^li#^^;uA^^y 

[0 0 3 7] HiJfE/W>^— ^CDff^jSfCffl^^/\V>^ 

<D&¥fizftmu<&m-rz>zktf-e£% 0 /u>?-tt 

*^^y>^*l*. (4#|-/KU v-ttS) <t7>A 

i^tffia^-rstiCD-efcy. fc<txii. 

u >^»j*s«^-e*«o ctt^>cDft^r^v^>^^ 

?y >y*JA<S»14(0ffil±Sj!iS3!)^#^o *«^0)fl&* 

^^y >y«36<»a-e*«. 

[0 0 3 8] ±E/W>5r-»»|iJia:ic»«T?*«L 

p— ;u=i— h;i, ^7t*7=i~H^ Xtf>3— h>£. 
/<— a— hafti:SSffl-r4^i:3&<Tf*4o H$, » 
J££Bfc£U ftH»lcJ:y-V>JRJCSffi3l'r«*ai:Lr 

- h±T*0)AnS»fti:)b<fiJffl$tt-So 
[0 0 3 9] ItlEiM^'j 7-*fcl*«iltt««»*E 

«i»ttic«x-<-**a(i. attfta^y 7-*tit«i 
ttfflfiR***»rc»»Lfc»a*fflLx*»aj6x»ft* 
/-fi^isa B B B 7Ky^-*fr(*ft B B B tt)ffl/S%i^?§itLT^ 



(6) 



ftffl 2003-227935 



[oo4o] me»tt«DiK'r««icffiix6tt«s«^: 

BI=«fcy»ttyHRIcl**Attl**^ ^PP7f>;u 
A. v<7 □ p> ^ > % ^ppi^x f h7^npi 

h'J^DPIf f ^^PPIfUX £ 

izh>. ftMx^ju, t e r t-^f^7;m-;k y 

>ygzi — juvM^ux— x^-;nz;uv;u^. ^ 
f ;u-b;uv;u^ 2-t?p»JK>. N-y^;u-2-e 
□ ■JK>. euvx h'jxfji,r = > % f h7tKp 

h'j;K x»^bK*. is<?n^*r-*s >fc<^£ffli^z 
%. *?£L< 1*7-3 0mjt%<Z>f5fflT*fc£ o 

-2 o/i mast -r li*o *#iciss»ftt^-r 

^*ftrcax-r4»B-ei5[S»*4fcto. 

[0042] ±tz<nm%&mi^xmm<DmmzmmLtz 
mart*) -*-&tzitfogkit»i&foo>&!&&* ififfiistsir 

tltiSatLtli, m?Ll£. P-;u=i-h;5. ^ 
«<0l»£&#fi. WlcBftSttr. »«£fcfcfr;bl&£ 

y, 3fEti**>f=y **L<c(t*iaftt>o a«. sai-co) 

[0 0 4 3] ;*l^T% ElRl»«±l=»rtSttfcajl#'J 
y**5fcttHttlC|£w*.fcl>#. IS60-300 



°C. < 1*7 0-2 0 0 o C(DiESlCfcL>rtT5o * 

< I* 2 0»~ 3 0#<D«5BT?B**S*l*. 

[0 0 4 4] «rffitt«fflft % EMU$MtPf«ci:i: 
[0 0 4 5] »ffla«7tt. **P»ft*fr3. >MP»fl5 

X|£»;a*JaTfr»ai-r4ci:lzJ:yE|fii^H3e<b*4x 
[0 0 4 6] Aatt«JiMftCDJ|$f::(*« »B***frl** 

C«krt<»*Ll\, iltt* I>180-1 6 0mW/cm2 (7) 
B*S*-T*»lE*B*^>^36<ft«ttl=BL^6*L 

[004 7] Z3LT»&*ifc*B»tt7*^A«\ S 

[0 0 4 8] **w<D«B»te:^uAi4 % JMSn?{ati 
B^-NUA (&*gm*£) . ttfl*«:7-f ;ua* 3te¥*f« 

*MiMLfe»*7-f ;UA£ Ltl^izt^-C* 

[0049] ?saa^sa9(7)iDttft^srciBffi$ti 

tK'J t*-;u7;u=i— iUOM^cnstt^TKUttlbifx 
^©BUHIfilW©*' J i>*Efil7 -f ;uA**<fcif 

**tftL^, 5-8 0//mfiSA<-@aWT*fe^o 



(7) 



ISM 2003-227935 



[0 0 5 0] tKU tf~;UTJU=i— JUAJ B^m 

t;u=i-;u^ a ^^(7)7k^ic;i^-r * z <t ic j: o rife 

ftU 7U^<7)3-7fglzS#^^>CtT^^^i)^<t/)< 
r*^^o &^lcj£CT*^^3^b;by OA#<h*<D^ 

<fci\, *^»-*>a^brt y ^A££(BtK»»+^*;B+ 
[0 0 5 1] WEfll*^ o>Jt«*fcfiw«[cKit&tur 

x^;u^7K'J"7— . vT^f /I/^/up— MJT-trf- 
^^UP— x^cp-fejup— x^Ttfy v--. tK'J^^u* 

r^gp-h'j;u- xfu>*i^f* (asW) ^co 

3b<fcife»*i4o tKux^L/^. 7t*y:/nfcfu> % 

-f >&7t?yv-. ffl^be^^TKu^— . -*--fp>^ 
— . x^t^v^tKUv— % /K'J x— f;ux;u7tv>^7K'j 

JSfbtf-V^r^TK'J^r— . e_;u^^^— ;u 

>^7t?UT— , XTtf+i/mTKUT— . 
-7-0) ? U > Kttft if tffiM? -f A £ ffcEfe-f * tK 'J t 
— (7>^<fc LTfclf 6*i* e -ttDfft. 7^ u;ux^u^ 
T^yjU^U* V^xtK^v^, v'J=]->^ 

Lfc*a>ttif4<*rf 6*1*. «a^-f - 

«Elrli5 0 0//mJMTT&y. 1-300//m^L 
l\, ^l:5-200//m(!:t§0)WtL^ 
[0 0 5 2] «H?-f^AiL"CI*. «3teWtt*«&tt 
tt£fa>jfii«fcU« h , J7 7 -tzf ;u-tr;up— xsp<7)-tr;up— x 

A£»it*»*. toM-enctfu »»**&«:* 
fiM?-* ;uA$m*T**<* »tt*#"J 



[0 0 5 3] mt£&m7 4)\s<Ut /\-K=l-h 

7>fyU7S@W<!: Lfcffl3£«SLfct>(D£J!H**c: 

[0 0 5 4] /\- Ka- hUMXMI(DMtt«R 
ihftifSB«lclfiS*i*t(D-efcy, mfL\tT^ l ))U 

jk. i/u=i— >»at # a)safi[ftSRn«fli<ba!»aBircfe* 
ffl«^>»y*tt»ic«*t*»bftnit«ii^-f ;uAo>a 
iBf=fta-r*»*<i:^icr»«-r*cfc36<-c**o 

*L**a>T?*y* ne*ir*i:fcK»i»ihniftifa)»*ir 

ffla(i«»iit(D«»i»jh*Bwizflia?*L* 0 
[0055] ttT^T yurfflatt«*sa)affiT?n 

*£B«rcifis*L*fc(DT*fcy, »i?ia*>K?7Xh 

tikmw&ffife&tts-? * c t fc cfc y ^js^- * c <fc *<-e ^ 
&o msBa®«^iH3e I «jg(D^ia(r^$i±*ttaT-t 

LTI*. flU^tf^lStta^O. 5-5 0 jt/mOv'J*. 
^A. ift*K5^, »<bT>^^>»3^&a**« 

6 ^ * *«s*«tt^-*: if oawttt^*^ *i 
*. &M9tmw{hm&£MtfLirz>m'&. wm+o&mm 

i=»lt-»wiz2-5 omasuss-efcy. 5-25 

[0 0 5 6] ft fe. StTfBSttR&JtJS. Xf^v^l 
te^cJ1^7>f ^UTH^ii. «ii^^;uA^-(7) 
ta)irsrt*c:<!:A<t?**f$^. Lt^ 

[0057] BfrtBd^si*. ttffie«$«n$*t/r«n 

«*fi*fcl4R«*«i: LTfflL^*^i:^-e**o SMB 
«R«**E*'fcI*R«3t«lwOl^TKWr*o C*t6(* 

^y. *R«ft*fci*R«*siti»aiftic*iLfcy. fc 

fc LTIi. l^*)H>* 1 /4 (A/4 lS<h tf5) 

3^fflL^6*t*. 1/2 ;£^1£ ( A /2 fi<ttf5) (4, 



(8) 



ftffl 2003-227935 



[0 0 5 8] tSRiiftffiii;*./*— \-*-z=i-v'j 
(stn) M$8as*&«<D$fca»a>«B#ff=<fcy*i: 

»ft*rtfr&AfeHH=±i;«*6t4Mi (Wit) -rsc 
[0059] (iffiMtsici*. c!ijL«=s-as*ffi^j«ae 

(*, tK'J K y;u^U*>^«86, TK'Jt*- 

-r A£SE#SJS Lt§ -§>«HtfTt±^ * ;u A-pjfca *K >) 

"*-«:ifa>«a*m* e. ft -sea 7 -< jua, ttatma 

EAB£:7<;uA(::T£*#Lfc*(Dfti:A<&lf P>H&. 
[0 0 6 0] *r=fltJS5^StlTl47-f fl52l!<Dii 

[006 1] C©,fc5ft1MMll«tttt«*iiLTI*. (ft 
|6]3£# "7 -f ;U Aft <t* A<ffl f> t> *l i> o *gS?4ffil*] 37 -< ;UA<t 

LTli, WjUitfy 7 4 ;uA(zj»j|xiSl7 < ;uA£& 

© L T W &l C J; § * ©liXi&S 73 0) f^ffl T l~ ^ 'J V - 7 <f )V 

■7-*»*BBrt *#fc t ©ft £*<»lf f>*l&. AAttfll 
T7-f;uAI*, »a-tr;H-J:-S(4ffiMI=S-^<meft©^ 

[0 0 6 2] *fc&4SB(Dj£l^I»3£ai$^££ft<!f 

.fey, jaajKy-7-roEiang, icf^^fr^iS 
aiKu T-OTffi^iaifi])iANCft§3t^s*im73i±s^ h y 

[0 0 6 3] #JIE<7>II:fr3lffll^LT«lf £;K3ft^lf 
l=-oivcl*ttl=IBSEl*«i:ivb<. Ci]^.lSSStte-V>#iSiiiS 
ft ifro;"Saa^S^©ff$)$lrfflLxP,tt'5 c t OTfc^jt 
^*fcl*2^Jil±ffl^-?,Ci:A<-C-#^) 0 f#lr. 



SStffi $ tt-C ft -S SStMtijtte* fc tt^aaSSfi 
pfclfi, fe-5^l±<l?ttSlcMI-i^SlS]±7-<^AA^g$ 
tL r ft -S <1 * tS A< fe I f t> tt •§> o 
[0 0 6 4] SltS«3t«l*, {B3fc*KK5S*Jl£f9:ltfc 

iiBffly A^roASt3t^sst*t±ra 

TjkT -i> S -f ^(DiSa^^SSft if £ tefiL? Z> tz (t)0) t> <0 

r-fey, /N'-y^^-c h^rojfejSORia^^as-e^-c^a 
s^sswsi^b^Eiy-^-r^ftifrofij^^w-r^o s 

[0065] frMmmftmnrntemtL-ci*, 

C^-V HMLfc««7-r ;uA<z>tt®ic, 7;U5-t7A 
H<DJ5#tt!fc&ll^e> ft «fi^>JK*K£#K LT5£fJS£ 
^j£Lf=i<D ft If bft-So *fcmrf5«li7 ^ ;UA 

warn ats js © sst m z s t © ft t* t, $> if £ *i. -5 « 

yfi£ijt$-t±-Cjglfi]tt^^7^r7L-T=^^.^|»itU, 

BfO)A7^ffl«La^f<l^ft«i:^^-r^<, *f=«sia^# 

ia-r*»i=tttk**i-cwBtA5 * j: y wwu a sfij^ft 
ift^L-c^^o ftHl7-f;uAroaffi«ffliHjia«jS*s 

3C^ro^75ie-V>^ -y^75Sfti:ro@a:ft7J5Er-^S^ 

[0066] EStffiliUfBWSifclEOTSa ? -< VUAlril 
Hft7<;UAlcSSt)l^iSltTft-i)S*fi>- hftifirL 

tffli^ctfe§§. ftfcjsstui*, a*, &mfr<b 
^tswiEijaro^ft a <fe y »^ 

[0 0 6 7] ftfc, ¥a^e5tteli, ±.1BICJ3L>TS 

itn-c-jt^sstL, ANoaa-r-s/\-7 5^-t?o*a 

aM<i*isi*, a«?«a-fe^<Dfiffli=8Site.*t, »a« 
^Bft t* ^ tb^WB^ -s i^m&v&mT * Ji^ I- (i, 

^ffl L.-cnu#i£g^-r § ^ -f ^ro^as^SMft a $ 
^)*t*#§o ^-ft*7*,, #aaMM3t«i*, w&i^m-m 



(9) 



003-227935 



fc4o 

[0068] m%tixtmmi*\±7 4 ;uA*»y 

-r;uAizSAIt*t»\ *(D-»Xl*±ffl£Br«ii*ttti 
Lraa*i*T»Sfl±:7*;uA£aa*4fta> 

cfciz*yttK*ffl±aFi*34ia>-e*4o -Tttfc*. 

rirBJtia]±:7*;uA^-BKatst*\ mic^-<t)&4®j 
icKit6n/=s«ll**^LTSlE*^rHJ«[fi]±7-r 
JUAir#SAIt*1*4cfc£lsyigL. C<Dffi%ftTC£ 

5Si**fil:ftofcimS, ^SfS]±3?<;uA(i 
[0 0 6 9] H5fB<7)iSJSfS]±^<;uA<t urr*. 

<d ft £<&ai:«: 1^54. 

[0 0 7 0] j^ot, HfH5Lfc^^^3fe*4(7)It^e5t$ 

a«*i*4W:7a>»l£fl±:7<;uA-cii* ^-(oaiS* 
y. (i^t5lCcfcS^i|xax$tq]*]Looajipcfc<Sia* 

M-r«jSL«fcy*a)R«*stt*i«s*^LitmHftftL 



LT1 /4jg»**«L^*Ci:lzJ;y % R«*S 

[007 1] pT«#«*<Dffil*»ftttH-C 1 /4*«;K 
i UTlllTf 4{£*§M«I*> 5 5 0 nm(D;& 

ft*ic»ur 1 /4»*«£ LT«l&ir4<i*gMIf <tte 

T««*4tt«*afc*M*4*a*£i=cfcy»4^ 

Ett4ttfi«S(*, 1 S»*2JIU±a>tttBMfii& 
[0 0 7 2] fcfc\ =1 L/^-T-U ?9XMC:OlvCt>. 

sit»**««a-r * * a>a>ifl**;b-£i:: lt 2 nxi* 3 
«jsi-t««LfcEB*jfti-r«ctic*y % 
«a)ds t^aftisH-c r<i# s sst-r 4 1 0 *n 4 c t 
-t*iictt-5i^Tffit^ftttiHa)i8aR«ft*»« 

[0073] mutmt. -te0>«*»«fi«*« 
coin < . mttt&t 2mxiz 3 mu±<Dit¥mt&mmL 

«Rffl5fctt^¥a«l!*R«ft«# £ -e fc o T t cfc l^o 
[0 0 7 4] ±SB(7)«R(i3fete^SltUttRffl*«(*. 

*ss«o) jaaaa-cii*»ifflic«ji-r « z * * otm 
i=«*t-c»ji«*««ftifa)«a»»tfi±**3 43H 

£*<fc4o 

[0 0 7 5] *^BJ(D5t^^-<;UA|c!*. tt»B£16it 

4-i:^-e*4ifi. 5fc¥Ba>*«l::Jfll*&*i4. WE* 
¥7^uA<D«*fc»u BMi:*- 4 

tt**»ttftifr=JCi:TM«:E«f!flEi^4Ci:36<-c 
#4o 

[0 0 7 6] »*JB «»fft-r «»*IMtt1*l=«IK « *t«c 

•7- <t -r 4 1 cd $ a aic^ l r ffl 1^ 4 c t tfxz 4o 

tt^»»1tttif !c«*i4 t»0)A«»* L < ffll^a 4 0 
[0 0 7 7] £fc±!5KJJD7LT. qR?B(w<fe4«7&Sa^ 
«A<tt3R*(D|»Jh, »W»««irj:43t*Wtt(0«T^ 
ja B B H -tr;KDRyi»ih. t>l^-C(*»flM-CWAtt(z«ti4 

iS B B a ^^^sco^/Stt^<h:<D^cfcy. «aw««<r» 



(10) 



&m 2003-227935 



[0078] &mm\z. mjLittt&tov&j&y&omm 
n\z % tt»tt«-4-«iB*. *7xii, #^xtf- 

[0 0 7 9] ^^-f ;UACD>tSXfif^®^CD3te^JlCD 

*»x(*#«fc*i±fci o~4ommw>mm<D&mmm%L 
a -e«5te«± * t i**^ 37 < ;u a± Irs jsf*K-r 4 -n 

[0 0 8 0] tt*BI** «tt«ttAXf;):afl«0ta<D 

fl^aaaa^iascraaicftje-c*, 

5 0 0/im-Cfcy, 5-200//m^K, #1:1 
0- 1 0 0//mtf»*LK 

[008 1] 5te^jfCDSai®lC^LTfi, suBcua-r^ 

Av-K flu ^'Vh, m&is— h^JB 

'J ^*(D»a:ft»i|«#]^ =a — h L t <7>fc 

[0082] fcfc^fSErcfc^r, ±Eifc«*fis^ 

fctt«Bfc£0>&Bl::f*. fl^l»Uf^»xxfM 
[0 0 8 3] *j6«(Dft¥7 ^ ;i/Ali*Sa^8i«(D 

a-aga<D & £ i c » * l < m i * -s c t &v # § 0 * 

^lci^Cr(DraB^vX^A^(7)tgiS^ n a q ^ill:icMiL 

36W ic i>r i**^b^(3 £ << ;u A £ ffl i> 4 £ £ 



[o 0 8 4] »»-b;ua)H-flyxi4iS[ffliJir«rE**^-riU 
3t^7-< ;uA(iiS B a B -b;ucDM-ffiiJXl*|35ffliJlc|Sg-r4 c <t 

ml 7>f ^U7i, &mm±m. mhe. 

7^; U>X7U*f >- K SttSRlfi. /<?*5-f h 
fc£<DHfiafflS£M:fc&«(r 1 BX(*2B&JtIBfi 

[0 0 8 5] ^l^ilb^ hn;U5*H2>XJS« 

ELi^gii^ anMLticatraafcttaaxiiJ: 
1*. a*a>*ajvaa>aiiit-efcy, «Bh>jpiz 

;U7S &£*IEaaAB<k. 7>h7t> 

«0)lXttO«Mfl;»6«iilX|j:Mlft^ fe 

^&ABa>»B<**>* *fc&4lM*C;h£(BlEflJiA 
B> SSftB* fl*<D*&<^ 

[00 s 6] MELtvKiit, aswitMta 

[0087] *«EL««ss«izfti\rr*. ««%%b 
■ca)fi3t*»ytH-rfc«>f3. d^«c< t*-*o)«a^a 
M-e«r<rii*6r. I«mk-f>s?'>AxX (1 t 
o) «c^a>an**it:-e»ALfeanaa«aaj:LT 

If aaictt*H*a>/h*«:»Ktffl^*ci:]&« 
ISt, ISMg-Ag, a 1 - l i ftifa>*««as 

[0 0 8 8] -<D<*:5«:«rta)*aELa^3S«IZj3^ 
T. fta«%B(*» 1S1 0nmM«Mt»l« 

mm. «SKisa±i=aa-#-«. ^<^^^. *«sftB*rc 
a«»sa)aB*6A»L, anva^*a«3KB^« 



(11) 



t#B8 2003-227935 



[0 0 8 9] mE.<DWbn\Z&'oX§&ytT?Z>mm§£i}tm(D 
[0 0 9 0] &ffiM«fc£tf<l*;}£l*. ^Stt^AttL 

[0 0 9 1 ] ZLOm&E LS^MICASt-T 

[0 0 9 2] Z(7)Ril5feli. aw&tiu *r$S 

tte&o tit, c(Dffi^(i3fef*, iiftfc<Di!3fc;S(S]£ 

[0 0 9 3] 

immmi uTizmmmz&ifx^mMiz'o^xmBtt 
[0094] nmmi 

lite] 

HC-C0 2 CH 2 CH 2 0^(^ 

CH 2 
>[< 65 

HC-C0 2 -(CH2} 17 ^H 3 
CH 2 

35 

^15000) lr^$^^>{|lMS^ B B B ^'j-7-$^2 0 

i§(8Lt: 0 Xl*T?. %Wim$l$: 7 5 /imHcoz:ffiM#^ 

[0095] mmm2 

&^lf £^#S^t£&JI<b^ (BAS F*±g{, Pa 
liocolorl_C242) £ ^ft^ftfHJS;!^ L . 



Si. ^;^>a79 0 7) 511% (2*@ff2#) £**)2 

tcSL 1 2 0°clrj[ii]^LriSS^iBfSi^1±. 

;U/N^-T >Zf\Z<£ i) 1 0 0W/cm2 0>UVEf!tt£ 

28?feltTL^aSTil^<;uA^f#fco 

[0 0 9 6] tfcgiflj 1 
iJ50/im, fiffi^^O nmCDTK 1 ;*— 7^^— 
^;UA(^|a|®IC % 1 6 0°CX<D^mmit (MD/T D) 
4T*I¥^^2 8 U mCD/tf'J t°U>^-f ;UA£ 

6 0°CCMD^[a](Cl 2%, TD^fS]|C4% 
ilXffi^-t±/c(7)*>tlJgtLr. «Stff14^-<^A^#f« 0 
[0 0 9 7] lt^j2 

±&it6\z^£ix%mmm}&&nz*)^-Z:fo2 oaa% 
£Lfc&. i 2 0 o c(c^D^Lr« B B B ^iB[S]^^;^-r^> 

[0 0 9 8] Jtttffl3 
*Vf^^«iit*t*»tt«IHbd* (BASF 
aaS. PaliocolorLC242). ftmSffite 

907) 5ii% mmj&tt) zm2omm%<Dmm\z 

teZ&olzistu^ir-y-s > <»«) xmMLtzo Xl* 
"C. SK5§&£ 7 5 jumffta-UffiftTKUx^uv-r* 

2 0^lc/jQf»LT5ftli£lBlfi|*-e\ $ t>iry $;U/\^-f 

K^>^(^cfc U 1 0 0W/cm2(DU VBB|t£ 2»MfT 
[009 9] fffflERR 

[0100] ( 1 ) ( d ) £ . **fiT-«a)M c P 
D-2000 ir^yjUSLfco 

[0101] (2) S^fiffiH (nx-ny) xdt» 
**lRltttt« (nx-nz) x d f, 3E7-tl-3H«»Ha> 
S»aBSfailS««KOBRA-2 1 ADH (W-=> 

;Kh3Ie)*) (CcfeyansLfco 
[0102] o) mmmfey 4 )is^*<D*mft£ k> 

>f>A (nz>nx^ny) <t U B»»»$hV^>B 
(nx^ny>nz^f:IJnx>nz^ny) d: L, -t 

g (Aim) ff^^T^^D^n-^C^yi^L 
[0 10 3] (4) HJte^J. lt<S«* 1 0 OBtltjiB 



(12) 



^2 003-227935 



L> ttB»rtt^-r;uA/)<»e)tif=»*a)»j^ (%) [0 10 4] 

isy^Lfc. [in 





(1) 


(2) 


C3) 


(4) 


(/im) 


: (nx-ny)xd 


: (nx-ni) xd 






<r>BCM*) 


#s*y 

(%) 




2 


114 


-135 


0.1 


0.3 


62/38 


94 




2 


123 


-142 


0.2 


0.2 


74/26 


96 




65 


110 


-143 








83 


tt«tt92 


2 


0 


-143 


£S 


0 




83 


tti««ll3 


2 


115 


115 


0 






83 



(51) Int. CI. 7 MUMtB# F I f-7a.-K (#») 

H0 5B 33/14 H0 5B 33/14 A 

// B 2 9 L 7:00 B2 9 L 7:00 

11:00 11:00 

CO 8 L 33:04 CO 8 L 33:04 

F*— 2H049 BA06 BA42 BB44 BC01 BC03 

BC05 BC22 
2H091 FA11X FA11Z FB02 FC22 

FC23 LA30 
3K007 AB17 BB06 DB03 
4F071 AA33X AF31 AH19 BA02 

BB02 BC01 
4F210 AC07 AG01 AH73 RA01 RC02 

RG04 RG30 RG43 



rJP,2003-227935,A [CLAIMS] 

l 4 



Page 1 of 1 



* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The birefringence film characterized by being the birefringence film formed of the liquid crystal 
polymer, setting the principal indices of refraction of the 2-way in a film plane to nx and ny (however, 
nx>=ny), and setting the refractive index of the thickness direction to nz, and at least phase reference :(nx- 
ny) xd=l-1000 and the thickness direction satisfying [ in thickness d (nm) ] phase reference :(nx-nz) xd=- 
1 000- 1 000 at least in the inside of a field. 

[Claim 2] The birefringence film according to claim 1 characterized by containing the domain B with the 
refractive index used as the domain A with the refractive index used as nz>nx>=ny, nx>=ny>nz, or 
nx>nz>=ny. 

[Claim 3] The birefringence film according to claim 2 with which each overall diameter of Domain A and 
Domain B is characterized by being 0.01-5 micrometers. 

[Claim 4] The manufacture approach of the birefringence film according to claim 1 to 3 which carries out 
coating of the homeotropic orientation nature liquid crystal polymer, is subsequently made to carry out 
orientation of the liquid crystal polymer concerned in a liquid crystal condition on the orientation substrate 
of the direction of a field, and is characterized by fixing where the orientation condition is maintained. 
[Claim 5] The manufacture approach of the birefringence film according to claim 1 to 3 which carries out 
coating of the liquid crystallinity constituent which comes to contain a photopolymerization nature liquid 
crystal compound to a homeotropic orientation nature liquid crystal polymer, is subsequently made to carry 
out orientation of the liquid crystallinity constituent concerned in a liquid crystal condition on the 
orientation substrate of the direction of a field, is in the condition which maintained the orientation 
condition, and is characterized by carrying out an optical exposure further. 

[Claim 6] The optical film characterized by using at least one birefringence film according to claim 1 to 3. 
[Claim 7] The image display device which applied the optical film according to claim 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a birefringence film and its manufacture approach. 
Furthermore, it is related with the optical film using the birefringence film concerned. A birefringence film 
can be used combining other independent or films as optical films, such as a phase contrast plate, a viewing- 
angle compensation film, an optical compensation film, and a elliptically-polarized-light film. Furthermore, 
it is related with image display devices, such as a liquid crystal display using the optical film concerned, an 
organic electroluminescence display, and PDP. 
[0002] 

[Description of the Prior Art] In image display devices, such as a liquid crystal display, contrast etc. changes 
with the birefringences by liquid crystal etc. with change of a viewing angle. The technique of arranging a 
phase contrast plate to a liquid crystal cell, compensating the optical property based on a birefringence with 
a liquid crystal display in order to prevent such contrast change etc., and improving a viewing-angle 
property is proposed. As a phase contrast plate for this compensation, the oriented film with one shafts, such 
as a polycarbonate, two shafts, etc. is usually used. 

[0003] Moreover, in JP,5- 15791 1,A, after pasting up a heat shrink nature film on one side or both sides of a 
resin film, heating drawing processing is carried out, the shrinkage force of the drawing direction of a resin 
film and the direction which intersects perpendicularly is given, and the method of manufacturing an 
oriented film is indicated. Since the film is extended also in the thickness direction, when according to this 
manufacture approach the principal indices of refraction within a field are set to nx and ny, and the 
refractive index of the thickness direction is set to nz and it considers as nx>ny, the oriented film with which 
a refractive index serves as nz>nx>=ny is obtained. 

[0004] However, by said manufacture approach, in order to carry out the heat shrink of the resin film with a 
heat shrink film, the yield of the oriented film obtained worsens. Moreover, since a heat shrink nature film is 
pasted together and it exfoliates after a drawing, that a routing counter increases also causes yield lowering. 
Moreover, by said manufacture approach, since the film is made to extend in the thickness direction, 
thickness increases the oriented film obtained from a resin film. The thickness of the oriented film of the 
polycarbonate obtained by said manufacture approach was about 30-80 micrometers, and was not usually 
enough to thin-shape-izing required of a liquid crystal display etc. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the birefringence film which can 
control the refractive index in a film plane, and the refractive index of the thickness direction, and its 
manufacture approach. Furthermore, it aims at offering the optical film using the birefringence film 
concerned, and the image display device using the optical film concerned further. 
[0006] 

[The means for canceling a technical problem] this invention persons came to complete header this 
invention for the ability of said object to be attained with the birefringence film shown below, as a result of 
repeating examination wholeheartedly that said technical problem should be solved. 
[0007] That is, this invention is the birefringence film formed of the liquid crystal polymer, and relates to 
the birefringence film characterized by setting the principal indices of refraction of the 2-way in a film plane 
to nx and ny (however, nx>=ny), and setting the refractive index of the thickness direction to nz, and at least 
phase reference:(nx-ny) xd=l-1000 and the thickness direction satisfying [ in thickness d (nm) ] phase 
reference:(nx-nz) xd=- 1000- 1000 at least in the inside of a field. 

[0008] The birefringence film of above-mentioned this invention has birefringence in the inside of a film 
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plane, and the thickness direction, respectively, and has these both property. Therefore, control of the 
refractive index of the inside of a film plane and the thickness direction is possible, altitude is compensated 
for change of the display property by the viewing angle based on birefringences, such as a liquid crystal cell, 
and image display devices, such as a liquid crystal display which is excellent in visibility, such as contrast, 
in the large angle-of- visibility range, are obtained. Said thickness d is about 0.1-20 micrometers, and its 
further 1-10 micrometers are usually desirable. The phase contrast within said field and the thickness 
direction phase contrast are suitably controllable according to the application for which a birefringence film 
is used. As for the phase contrast within a field, what was controlled about to 30 to 500 is desirable. What 
was controlled to the thickness direction phase contrast and about -30—500 on the other hand is desirable. 
[0009] In said birefringence film, it is a desirable mode to contain the domain B with the refractive index 
used as the domain A with the refractive index used as nz>nx>=ny, nx>=ny>nz, or nx>nz>=ny. Moreover, 
in said birefringence film, it is desirable that each overall diameter of Domain A and Domain B is 0.01-5 
micrometers. As for each overall diameter of Domain A and Domain B, it is desirable that it is 0.01-3 
micrometers. Although especially the rate of Domain A and Domain B is not restricted, it is surface ratio, 
and it is desirable to be referred to as domain A:domain B=l 0:90-90: 10. 

[0010] Said birefringence film is controllable by [ which make the domain A which has for example, the 
above-mentioned double refractive-index nature, and the domain B which has double refractive-index nature 
in a field intermingled in a film ] carrying out. 

[001 1] Moreover, this invention relates to the manufacture approach of said birefringence film which carries 
out coating of the homeotropic orientation nature liquid crystal polymer, is subsequently made to carry out 
orientation of the liquid crystal polymer concerned in a liquid crystal condition on the orientation substrate 
of the direction of a field, and is characterized by fixing where the orientation condition is maintained. 
[0012] Moreover, on the orientation substrate of the direction of a field, this invention carries out coating of 
the liquid crystallinity constituent which comes to contain a photopolymerization nature liquid crystal 
compound to a homeotropic orientation nature liquid crystal polymer, subsequently carries out orientation of 
the liquid crystallinity constituent concerned in a liquid crystal condition, is in the condition which 
maintained the orientation condition, and relates to the manufacture approach of said birefringence film 
characterized by carrying out an optical exposure further. 

[0013] The birefringence film of said this invention can be obtained by making the orientation of the 
homeotropic orientation nature liquid crystal polymer carry out in the direction of a field. Therefore, 
compared with said conventional method, there can be few routing counters and can raise the yield. 
Moreover, since the film is formed by spreading of a liquid crystal polymer, it is possible to form the film of 
a thin layer 10 micrometers or less, and a pair can fully be carried out also to thin shape-ization required of 
image display devices, such as a liquid crystal display. The manufacture approach of said this invention is 
effective when manufacturing that from which the thickness direction phase contrast of a birefringence film 
becomes a negative value especially. 

[0014] Moreover, it is related with the optical film with which, as for this invention, said at least one 
birefringence film is characterized by being used. Furthermore, this invention relates to the image display 
device which applied said optical film. 
[0015] 

[Embodiment of the Invention] The birefringence film of this invention will not be restricted, especially if 
the principal indices of refraction of the 2-way in a film plane are set to nx and ny (however, nx>=ny), and 
the refractive index of the thickness direction is set to nz and x(nx-ny) d=l-1000 and x(nx-nz) d=-1000- 
1000 are satisfied in thickness d (nm). 

[0016] This birefringence film can be formed for example, by the homeotropic orientation nature liquid 
crystal polymer. As the liquid crystal polymer concerned, the side-chain mold liquid crystal polymer 
containing the monomer unit (a) containing a liquid crystallinity fragmentation side chain and the monomer 
unit (b) containing a non-liquid crystallinity fragmentation side chain which has a forward refractive-index 
anisotropy is raised, for example. Even if the vertical orientation film is not used for said side-chain mold 
liquid crystal polymer, it can be made into a liquid crystal condition, for example by heat treatment, can 
make a nematic liquid crystal phase able to discover, and can show a homeotropic orientation. 
[0017] what has the side chain with which said monomer unit (a) has nematic liquid crystallinity — it is — 
for example, general formula (a): - [Formula 1] 
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cos-ccha-o-H >fx 1 -K >f-R 2 





(— Rl [ however, ] — a hydrogen atom or a methyl group - a — the positive integer of 1-6 — in XI, R2 
shows a cyano group, the alkoxy group of carbon numbers 1 -6, a fluoro radical, or the alkyl group of carbon 
numbers 1-6, and b and c show the integer of 1 or 2 for a -C02-radical or a -OCO-radical.) — the monomer 
unit expressed is raised. 

[0018] moreover, the thing in which a monomer unit (b) has a straight chain-like side chain — it is — for 
example, general formula (b): — [Formula 2] 
R 3 

CCV-R 4 

(However, R3 a hydrogen atom or a methyl group, R4 the alkyl group of carbon numbers 1-22, the fluoro 
alkyl group of carbon numbers 1-22, or a general formula (bl) : [Formula 3]) 

-fcH2CH 2 -o^-R 5 

However, d is the positive integer of 1-6 R5 The alkyl group of carbon numbers 1-6 is shown. The monomer 
unit expressed is raised. 

[0019] moreover — a monomer — a unit — (— a — ) — a monomer — a unit — (— b — ) — a rate — especially — 
restricting — having — a thing — it is not — a monomer — a unit — a class — differing — although — a 
monomer - a unit — (— b — ) — a rate — increasing — if — a side chain - a mold — a liquid crystal polymer — 
liquid crystal — mono — a domain — a stacking tendency — not being shown — becoming — a sake — (— b — ) 
— /— {-- (— a --) — + — (— b — ) — } — = — 0.01 — 0.8 (mole ratio) — ** — carrying out — a thing — being 
desirable — . It is more desirable to be referred to especially as 0.1-0.5. 

[0020] Moreover, the side-chain mold liquid crystal polymer which contains the monomer unit (a) 
containing said liquid crystallinity fragmentation side chain and the monomer unit (c) containing the liquid 
crystallinity fragmentation side chain which has alicyclic ring-like structure as a homeotropic orientation 
nature liquid crystal polymer is raised. 

[0021] what has the side chain with which said monomer unit (c) has nematic liquid crystallinity — it is — 
for example, general formula (c): — [Formula 4] 

-fCH 2 -C-)- 

COj— ( 



(— however, R6 hydrogen atom or a methyl group — h — the positive integer of 1 -6 — X2 — a -C02-radical 
or a -OCO-radical — in e and g, f shows the integer of 0-2 and R7 shows a cyano group and the alkyl group 
of carbon numbers 1-12 for the integer of 1 or 2.) — the monomer unit expressed is raised. 
[0022] moreover — a monomer — a unit — (— a — ) — a monomer — a unit — (— c — ) — a rate — especially — 
restricting — having — a thing — it is not — a monomer — a unit — a class — differing — although — a 
monomer - a unit — (— c — ) — a rate — increasing — if ~ a side chain — a mold — a liquid crystal polymer — 
liquid crystal — mono — a domain — a stacking tendency — not being shown — becoming — a sake — (— c — ) 
— /— {— (-- a — ) — + — (— c — ) — } — = — 0.01 — 0.8 (mole ratio) — ** — carrying out — a thing — being 
desirable — . It is more desirable to be referred to especially as 0.1-0.6. 

[0023] A homeotropic orientation nature liquid crystal polymer is not restricted to what has the monomer 
unit of said instantiation, and said instantiation monomer unit can be combined suitably. 
[0024] As for the weight average molecular weight of said side-chain mold liquid crystal polymer, it is 
desirable that it is 2000-100,000. The engine performance as a liquid crystal polymer is demonstrated by 
adjusting weight average molecular weight to this range. Since the inclination which becomes scarce is in 
the membrane formation nature of an orientation layer if too little [ the weight average molecular weight of 
a side-chain mold liquid crystal polymer ], as for weight average molecular weight, carrying out to more 
than 2500 is more desirable, on the other hand — weight average molecular weight — excess — if — since 
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there is an inclination which becomes lacking in the stacking tendency as liquid crystal, and stops being able 
to form a uniform orientation condition easily, as for weight average molecular weight, carrying out to 
50,000 or less is more desirable. 

[0025] In addition, the side-chain mold liquid crystal polymer of said instantiation can be prepared by 
copolymerizing the acrylic monomer or methacrylic system monomer corresponding to said monomer unit 
(a), a monomer unit (b), and a monomer unit (c). In addition, the monomer corresponding to a monomer unit 
(a), a monomer unit (b), and a monomer unit (c) is compoundable by the well-known approach. Preparation 
of a copolymer can be performed according to polymerization methods, such as an acrylic monomer of 
usually, such as for example, a radical polymerization method, a cationic polymerization method, and an 
anionic polymerization method. In addition, although various kinds of polymerization initiators can be used 
when applying a radical polymerization method, what is decomposed at the in-between temperature which 
does not have decomposition temperature, such as azobisisobutyronitril and a benzoyl peroxide, highly, and 
is not low is used preferably. 

[0026] A photopolymerization nature liquid crystal compound can be blended with said side-chain mold 
liquid crystal polymer, and it can consider as a liquid crystallinity constituent at it. Since said side-chain 
mold liquid crystal polymer can form a film on a substrate, without using the vertical orientation film, Tg of 
a liquid crystal film is designed low. In order to raise the endurance which can be used for these liquid 
crystal film as applications, such as liquid crystal DIPUREI, it is desirable to use the homeotropic 
orientation liquid crystallinity constituent which made the photopolymerization nature liquid crystal 
compound contain. Orientation and after fixing, ultraviolet rays etc. carry out the optical exposure of the 
homeotropic orientation liquid crystallinity constituent. 

[0027] A photopolymerization nature liquid crystal compound is a liquid crystallinity compound which has 
at least one partial saturation double bonds, such as for example, an acryloyl radical or a methacryloyl 
radical, as a photopolymerization nature functional group, and the object for prizes of the thing of nematic 
liquid crystallinity is carried out. As this photopolymerization nature liquid crystal compound, acrylate and 
methacrylate used as said monomer unit (a) can be illustrated. As a photopolymerization nature liquid 
crystal compound, in order to raise endurance, what has two or more photopolymerization nature functional 
groups is desirable, as such a photopolymerization nature liquid crystal compound — for example, 
following-ized 5: — [Formula 5] 

H 2 C=CR-CC^CH:^0-A--X -B-X -D-O-f CH 2 ^0 2 C-CR =CH 2 

(In R, A and D independently 1 and 4-phenylene group or 1, and 4-cyclo hexylene radical for a hydrogen 
atom or a methyl group among a formula, respectively) in X, B shows a - biphenylene radical, or 1 , 4- 
phenylene group, 1, 4-cyclo hexylene radical, 4, and 4 '4, 4'-bicyclo hexylene radical, and m and n show the 
integer of 2-6 for a -COO-radical, a -OCO-radical, or a -O-radical independently, respectively. The bridge 
formation mold nematic nature liquid crystal monomer expressed can be illustrated. As a 
photopolymerization nature liquid crystal compound, moreover, "H2 C=CR-C02 of the end in the above- 
izing 5 The compound permuted by the vinyl ether radical or the epoxy group, The compound which 
permuted M -(CH2) m and/or "-(CH2) n by "-(CH2)3-C* H(CH3)-(CH2) 2 or "-(CH2)2-C* H(CH3)- 
(CH2) 3 can be illustrated. 

[0028] The above-mentioned photopolymerization nature liquid crystal compound can make for example, a 
nematic liquid crystal layer able to discover as a liquid crystal condition by heat treatment, can carry out 
orientation with a side-chain mold liquid crystal polymer, and can raise the endurance of the birefringence 
film obtained a polymerization or by making a bridge construct in a photopolymerization nature liquid 
crystal compound after that. 

[0029] although suitably determined in consideration of the endurance of the birefringence film which 
especially the ratio of the photopolymerization nature liquid crystal compound in a liquid crystallinity 
constituent and a side-chain mold liquid crystal polymer is not restricted, but is obtained etc. — usually — 
about photopolymerization nature liquid crystal compound :side-chain mold liquid crystal polymer (weight 
ratio) =0.1:1-30:1 desirable - especially - 0.5:1-20:1 desirable -- further -- 1:1-10:1 are desirable. 
[0030] In said liquid crystallinity constituent, a photopolymerization initiator is usually contained. A 
photopolymerization initiator can use various kinds of things without a limit especially, as a 
photopolymerization initiator — the Ciba Specialty Chemicals IRUGA cure (Irgacure) 907 for example, — 
said - 184 - said - 651 - said — 369 etc. can be illustrated. The addition of a photopolymerization initiator 
is applied to extent which does not disturb the homeotropic orientation nature of a liquid crystallinity 
constituent in consideration of the class of photopolymerization liquid crystal compound, the compounding 
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ratio of a liquid crystallinity constituent, etc. Usually, 0.5-30 weight section extent is desirable to the 
photopolymerization nature liquid crystal compound 100 weight section. 

[0031] On the orientation substrate of the direction of a field, production of a birefringence film carries out 
coating of said liquid crystal polymer, subsequently carries out the homeotropic orientation of the liquid 
crystal polymer concerned in a liquid crystal condition, and is performed by fixing, where the orientation 
condition is maintained. Moreover, in using the liquid crystallinity constituent which comes to contain said 
side-chain mold liquid crystal polymer and a photopolymerization nature liquid crystal compound, this is set 
to an orientation substrate, subsequently to a liquid crystal condition, the liquid crystallinity constituent 
concerned is set after coating, and a homeotropic orientation is carried out, and where the orientation 
condition is maintained, it carries out an optical exposure. 

[0032] What irradiated polarization ultraviolet rays can be used for the polymer or polyimide which has 
what was formed by the approach of forming the orientation film which can use various kinds of things 
known conventionally as an orientation substrate, for example, consists of polyimide, polyvinyl alcohol, etc. 
on a transparent base material, and carrying out rubbing of it, the oriented film which carried out drawing 
processing of the transparent film, a cinnamate frame, and an azobenzene frame. In addition, if the 
transparence base material used for formation of an orientation substrate does not change at the temperature 
to which orientation of the liquid crystal polymer is carried out, there is especially no limit, for example, it 
can use various plastic films, a glass plate, etc. of a monolayer or a laminating. Moreover, it is an oriented 
film. One shaft or biaxial-stretching polyethylene terephthalate is used suitably. The thickness of an 
orientation substrate is usually about 10-1000 micrometers. 

[0033] An anchor coat layer can be formed on said orientation substrate. The reinforcement of a substrate 
can be raised by the anchor coat layer concerned. 

[0034] As an anchor coat ingredient, the object for prizes of a metal alkoxide, especially the metal silicon 
alkoxide sol is carried out. A metal alkoxide is usually used as a solution of an alcoholic system. An anchor 
coat layer is uniform, and since the supple film is required, the thickness of an anchor coat layer has 
desirable about 0.04-2 micrometers, and its about 0.05-0.2 micrometers are more desirable. 
[0035] As an approach of carrying out coating of the above-mentioned anchor coat ingredient on a substrate, 
the roll coat method, the gravure coat method, a spin coat method, the bar coat method, etc. are employable, 
for example. Said solution removes a solvent after coating, is promoting a sol gel reaction with heating, and 
forms a transparence glassiness poly membrane. A metal silicon alkoxide gel layer is formed from a metal 
silicon alkoxide sol. As an approach of promoting solvent clearance and a reaction, desiccation at a room 
temperature, desiccation with a drying fiirnace, heating on a hot plate, etc. are usually used. 
[0036] In addition, when said substrate has an anchor coat layer, the adhesion of a substrate and an anchor 
coat layer can be raised by preparing a binder layer between a substrate and an anchor coat layer, or making 
an anchor coat layer contain the ingredient which strengthens adhesion with a substrate. After sticking the 
oriented film which it becomes easy to produce exfoliation in the interface of an anchor coat layer and said 
liquid crystal film, and has a phase contrast function on said liquid crystal film by improvement in the 
adhesion of a substrate and an anchor coat layer, a substrate can be exfoliated easily. 
[0037] What can improve the adhesion of a substrate (especially polymer matter) and an anchor coat layer 
(transparence glassiness poly membrane) can be especially used for the binder ingredient used for formation 
of said binder layer without a limit. As a binder ingredient, a coupling agent is raised, for example. A 
coupling agent has the functional group which is easy to combine with a substrate (especially polymer 
matter) and both of an anchor coat layer (transparence glassiness poly membrane), and can illustrate a silane 
coupling agent, a titanium coupling agent, a zirconium coupling agent, etc. The improvement effectiveness 
of adhesion has a large silane coupling agent also in these. Said coupling agent can be used as an ingredient 
which strengthens adhesion with a substrate. A silane coupling agent is suitable also as the coupling agent 
concerned. 

[0038] The above-mentioned binder ingredient carries out coating of what was suitably diluted with the 
solvent on a substrate. As the coating approach, the roll coat method, the gravure coat method, a spin coat 
method, the bar coat method, etc. are employable, for example. A solvent is removed after coating and 
desiccation at a room temperature, desiccation with a drying furnace, heating on a hot plate, etc. are usually 
used as an approach of promoting a twist and a reaction to heating. 

[0039] The approach of carrying out coating of said liquid crystal polymer or the liquid crystallinity 
constituent to an orientation substrate has the desirable approach of carrying out coating of the solution of a 
liquid crystal polymer or a liquid crystallinity constituent on an orientation substrate by the solution coating 
approach also in this, although the approach of fusing and carrying out hot melt coating of the solution 
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coating approach using the solution which dissolved the liquid crystal polymer concerned or the liquid 
crystallinity constituent in the solvent, the liquid crystal polymer concerned, or the liquid crystallinity 
constituent is mentioned. 

[0040] As a solvent used in case said solution is prepared Although it changes with classes of a liquid 
crystal polymer, a photopolymerization nature liquid crystal compound, or substrate and there is no ****** 
generally Usually, chloroform, dichloromethane, a dichloroethane, tetrachloroethane, Halogenated 
hydrocarbon, such as a trichloroethylene, tetrachloroethylene, and a chlorobenzene Phenols, such as a 
phenol and parachlorohenol, benzene, Aromatic hydrocarbon, such as toluene, xylene, methoxybenzene, 1 , 
and 2-JIMETOKJ benzene In addition, an acetone, ethyl acetate, tert-butyl alcohol, a glycerol, Ethylene 
glycol, triethylene glycol, the ethylene BURIKORU monomethyl ether, Diethylene-glycol wood ether, ethyl 
Cellosolve, butyl Cellosolve, 2-pyrrolidone, a N-methyl-2-pyrrolidone, a pyridine, triethylamine, A 
tetrahydrofuran, dimethylformamide, dimethylacetamide, dimethyl sulfoxide, an acetonitrile, butyronitrile, a 
carbon disulfide, a cyclohexanone, etc. can be used. Although the concentration of a solution does not 
generally have ****** i n order to be dependent on the solubility of a liquid crystal polymer or a liquid 
crystallinity constituent, or the thickness of an orientation liquid crystal layer eventually made into the 
object, it is usually 7 - 30% of the weight of the range preferably three to 50% of the weight. 
[0041] As for the thickness of the birefringence film formed from said liquid crystal polymer or liquid 
crystallinity constituent by which coating was carried out, it is desirable to be referred to as about 0.1-20 
micrometers. Since it is mostly decided in the phase as for which thickness carries out coating to a substrate 
when especially the thickness of a birefringence film needs to be controlled to a precision, it is necessary, 
especially as for control of the concentration of a solution, the thickness of the coating film, etc., to pay 
attention. 

[0042] As an approach of carrying out coating of the solution of the liquid crystal polymer or liquid 
crystallinity constituent adjusted to desired concentration using the above-mentioned solvent to an 
orientation substrate, the roll coat method, the gravure coat method, a spin coat method, the bar coat method, 
etc. are employable, for example. A solvent is removed after coating and a liquid crystal polymer layer or a 
liquid crystallinity constituent layer is made to form on a substrate. If especially the clearance conditions of 
a solvent are not limited, but can remove a solvent in general, and a liquid crystal polymer layer or a liquid 
crystallinity constituent layer does not flow or they do not carry out it having even flowed and fallen 
enough, they are good. Usually, a solvent is removed using desiccation at a room temperature, desiccation of 
********, heating on a hot plate, etc. ■■ 

[0043] Subsequently, the liquid crystal polymer layer or liquid crystallinity constituent layer formed on the 
orientation substrate is made into a liquid crystal condition, and carries out orientation. For example, it heat- 
treats so that a liquid crystal polymer or a liquid crystallinity constituent may become a liquid crystal 
temperature requirement, and orientation is carried out in a liquid crystal condition. As the heat treatment 
approach, it can carry out by the above-mentioned desiccation approach and the same approach. Although 
there is no ****** generally since it changes with classes of the liquid crystal polymer or liquid crystallinity 
constituent to be used, and orientation substrate, 60-300 degrees C of heat treatment temperature are usually 
preferably performed in the range of 70-200 degrees C. Moreover, although heat treatment time amount 
does not generally have ****** since it changes with classes of heat treatment temperature and the liquid 
crystal polymer to be used or a liquid crystallinity constituent, or orientation substrate, it is usually 
preferably chosen in the range for 20 seconds - 30 minutes for 10 seconds to 2 hours. 
[0044] The rate of the domain Ardomain B can be adjusted to controlling said drying temperature and 
orientation temperature. If drying temperature and orientation temperature become low and it becomes 
short, the small birefringence film of phase contrast will be obtained. 

[0045] Cooling actuation is performed after heat treatment termination. As cooling actuation, the 
birefringence film after heat treatment can be performed by taking out into a room temperature out of the 
heating ambient atmosphere in heat treatment actuation. Moreover, forced cooling, such as air cooling and 
water cooling, may be performed. Orientation is fixed by cooling said liquid crystal polymer below to the 
glass transition temperature of a liquid crystal polymer. 

[0046] the case of a liquid crystallinity constituent — an optical exposure — carrying out — a 
photopolymerization nature liquid crystal compound — a polymerization — or a bridge is constructed. UV 
irradiation performs an optical exposure. In order to fully promote a reaction, as for UV irradiation 
conditions, it is desirable to consider as the inside of an inert gas ambient atmosphere. Usually, about 80 to 
160 mW/cm2 The high voltage mercury ultraviolet lamp which has an illuminance is used typically. 
Another kind lamps, such as a meta-halide UV lamp and incandescence tubing, can also be used. In 
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addition, cooling processing or line speed of a cold mirror, and water cooling and others is made quick, and 
is suitably adjusted so that the liquid crystal layer skin temperature at the time of UV irradiation may come 
in a liquid crystal temperature requirement. 

[0047] In this way, from a substrate, the obtained birefringence film exfoliates, may be used, and while it 
had been formed on the substrate, without exfoliating, it may be used. 

[0048] The birefringence film of this invention can be independently used as a phase contrast film (phase 
contrast plate), a viewing-angle compensation film, and an optical compensation film, and can be used as an 
optical film which carried out the laminating to other optical layers, such as a polarizing plate, on the 
occasion of practical use. 

[0049] A polarizing plate is used for the optical film applied to image display devices, such as a liquid 
crystal display. A polarizing plate usually has a protection film on one side or the both sides of a polarizer. 
Especially a polarizer is not restricted but various kinds of things can be used for it. Polyene system oriented 
films, such as the thing and the dehydration processing object of polyvinyl alcohol which dichroism matter, 
such as iodine and dichromatic dye, was made to stick to hydrophilic high polymer films, such as a 
polyvinyl alcohol system film, a partial formal-ized polyvinyl alcohol system film, and an ethylene- 
vinylacetate copolymer system partial saponification film, and carried out uniaxial stretching to them as a 
polarizer, for example, and a demineralization acid-treatment object of a polyvinyl chloride, etc. are raised. 
Also in these, a polyvinyl alcohol system film is extended and adsorption and the thing which carried out 
orientation are suitably used in a dichroism ingredient (iodine, color). Although especially the thickness of a 
polarizer is not restricted, either, about 5-80 micrometers is common. 

[0050] The polarizer which dyed and carried out uniaxial stretching of the polyvinyl alcohol system film 
with iodine can dye polyvinyl alcohol by being immersed in the water solution of iodine, and can produce it 
by extending by 3 to 7 times the former length. It can also be immersed in water solutions, such as a boric 
acid and potassium iodide, if needed. Furthermore, before dyeing, it may be immersed in water and a 
polyvinyl alcohol system film may be rinsed if needed. It is effective in preventing ununiformities, such as 
nonuniformity of dyeing, by being able to wash dirt and the antiblocking agent of a polyvinyl alcohol 
system film front face by rinsing a polyvinyl alcohol system film, and also making a polyvinyl alcohol 
system film swell. After iodine dyes a drawing, it may be performed, and even if it extends dyeing, after 
giving up and extending, iodine may dye it. It can extend also in water solutions, such as a boric acid and 
potassium iodide, and a water bath. 

[0051] On the protection film prepared in one side or the both sides of said polarizer, what is excellent in 
transparency, a mechanical strength, thermal stability, moisture electric shielding nature, isotropy, etc. is 
desirable. As an ingredient of said protection film, styrene system polymers, such as acrylic polymers, such 
as cellulose type polymers, such as polyester system polymers, such as polyethylene terephthalate and 
polyethylenenaphthalate, diacetyl cellulose, and triacetyl cellulose, and polymethylmethacrylate, 
polystyrene, and an acrylonitrile styrene copolymer (AS resin), a polycarbonate system polymer, etc. are 
raised, for example. Moreover, the polyolefine which has polyethylene, polypropylene, a cyclo system, or 
norbornene structure, The polyolefine system polymer like ethylene propylene rubber, a vinyl chloride 
system polymer, Amide system polymers, such as nylon and aromatic polyamide, an imide system polymer, 
A sulfone system polymer, a polyether sulphone system polymer, a polyether ether ketone system polymer, 
A polyphenylene sulfide system polymer, a vinyl alcohol system polymer, The blend object of a vinylidene- 
chloride system polymer, a vinyl butyral system polymer, an ant rate system polymer, a polyoxymethylene 
system polymer, an epoxy system polymer, or said polymer etc. is raised as an example of the polymer 
which forms a protection film. In addition, what film-ized a heat-curing mold thru/or ultraviolet curing mold 
resin, etc., such as acrylic, an urethane system, an acrylic urethane system, and an epoxy system, a silicone 
system, is raised. Generally, the thickness of a protection film is 500 micrometers or less, and its 1-300 
micrometers are desirable. It is desirable to be especially referred to as 5-200 micrometers. 
[0052] As a protection film, cellulose type polymers, such as triacetyl cellulose, are more desirable than 
points, such as a polarization property and endurance. Especially a triacetyl cellulose film is suitable. In 
addition, when preparing a protection film in the both sides of a polarizer, the protection film which consists 
of the same polymer ingredient on the front reverse side may be used, and the protection film which consists 
of a different polymer ingredient etc. may be used. Said polarizer and protection film are usually stuck 
through drainage system adhesives etc. As drainage system adhesives, polyvinyl alcohol system adhesives, 
gelatin system adhesives, a vinyl system latex system, drainage system polyurethane, drainage system 
polyester, etc. can be illustrated. 

[0053] What performed a rebound ace court layer, acid-resisting processing and sticking prevention, and 
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diffusion thru/or processing aiming at an anti glare as said protection film can be used. 
[0054] A polarizing plate front face gets damaged, and rebound ace court processing is performed for the 
purpose of prevention etc., and can be formed by the method which adds the hardening coat which is 
excellent in a degree of hardness, a slipping property, etc. according [ for example, ] to proper ultraviolet 
curing mold resin, such as acrylic and a silicone system, to the front face of a protection film. Acid-resisting 
processing is performed for the purpose of acid resisting of the outdoor daylight on the front face of a 
polarizing plate, and formation of the antireflection film according to the former etc. can attain it. Moreover, 
sticking prevention processing is performed for the purpose of adhesion prevention with an adjacent layer. 
[0055] Moreover, anti glare processing is performed for the purpose of prevention of outdoor daylight 
reflecting on the surface of a polarizing plate, and checking a check by looking of the polarizing plate 
transmitted light etc., and can be formed by giving detailed irregularity structure to the front face of a 
protection film by the method with proper surface roughening method according [ for example, ] to a 
sandblasting method or an embossing method, combination method of a transparence particle, etc. 
Transparence particles, such as an organic system particle which the conductive thing which consists of the 
silica whose mean diameter is 0.5-50 micrometers, for example, an alumina, a titania, a zirconia, tin oxide, 
indium oxide, cadmium oxide, antimony oxide, etc. as a particle which formation of said surface detailed 
irregularity structure is made to contain also becomes from the polymer for which a bridge is not 
constructed [ a certain inorganic system particle, bridge formation, or ], are used. When forming surface 
detailed irregularity structure, generally the amount of the particle used is 2 - 50 weight section extent to the 
transparence resin 100 weight section which forms surface detailed irregularity structure, and its 5-25 
weight section is desirable. An anti glare layer may serve as the diffusion layers (viewing-angle 
amplification function etc.) for diffusing the polarizing plate transmitted light and expanding a viewing 
angle etc. 

[0056] In addition, said acid-resisting layer, a sticking prevention layer, a diffusion layer, an anti glare layer, 
etc. can be prepared in the protection film itself, and also it can also be separately prepared as a thing of 
another object with transparent protection layer as an optical layer. 

[0057] A phase contrast plate can be used for said polarizing plate as the elliptically-polarized-light plate by 
which the laminating was carried out, or a circular polarization of light plate. Said elliptically-polarized-light 
plate or a circular polarization of light plate is explained. These change the linearly polarized light into 
elliptically polarized light or the circular polarization of light with a phase contrast plate, change elliptically 
polarized light or the circular polarization of light into the linearly polarized light, or change the polarization 
direction of the linearly polarized light. As a phase contrast plate which changes the linearly polarized light 
into the circular polarization of light especially, or changes the circular polarization of light into the linearly 
polarized light, it is 1/4 [ so-called ]. A wavelength plate (lambda/4 it is also called a plate) is used. One half 
A wavelength plate (lambda/2 it is also called a plate) is usually used, when changing the polarization 
direction of the linearly polarized light. 

[0058] A elliptically-polarized-light plate compensates coloring (blue or yellow) produced by the 
birefringence of the liquid crystal layer of the Spa twist nematic (STN) mold liquid crystal display 
(prevention), and when [ that said coloring cannot be found ] indicating by monochrome, it is used 
effectively. Furthermore, what controlled the refractive index of three dimensions can also compensate 
coloring produced when the screen of a liquid crystal display is seen from across (prevention), and is 
desirable. A circular polarization of light plate is effectively used, when preparing the color tone of the 
image of the reflective mold liquid crystal display with which an image becomes color display, and it also 
has the function of acid resisting. 

[0059] The laminating of two or more sorts of phase contrast plates which have the proper phase contrast 
which could use the thing aiming at compensation of for example, various wavelength plates, coloring by 
the birefringence of a liquid crystal layer, a viewing angle, etc. for the phase contrast plate, and responded to 
it in activity eye can be carried out, and optical properties, such as phase contrast, can be controlled. What 
supported with the film the orientation layer of an oriented film and a liquid crystal ingredient which 
consists of liquid crystal ingredients which consist of a polycarbonate, norbornene system resin, polyvinyl 
alcohol, polystyrene, polymethylmethacrylate, polypropylene, other polyolefines, polyarylate, and a proper 
polymer like a polyamide, and which come to carry out drawing processing of the film, such as a 
birefringence film and a liquid crystal polymer, as a phase contrast plate is raised. The birefringence film of 
this invention can be used as this phase contrast plate. 

[0060] Moreover, as above-mentioned, the laminating of said birefringence film is carried out to a 
polarizing plate as a viewing-angle compensation film, and it is used as a wide-field-of-view angle 
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polarizing plate. A viewing-angle compensation film is a film for extending an angle of visibility so that an 
image may look comparatively clear, even when it is not vertical to a screen and the screen of a liquid 
crystal display is seen a little from the direction of slanting. 

[0061] As such a viewing-angle compensation phase contrast plate, a 2 direction oriented film like a film 
and a dip oriented film which has the birefringence to which drawing processing etc. was carried out is 
elsewhere used in the 2 [ processing / biaxial stretching / and ] which intersect perpendicularly directions. 
The thing which pasted up the heat shrink film, for example on the polymer film, and processed [ drawing-] 
or/and processed [ contraction-] the polymer film under the operation of the shrinkage force by heating as a 
dip oriented film, the thing to which slanting orientation of the liquid crystal polymer was carried out are 
mentioned. A viewing-angle compensation film is suitably combinable for the purpose of prevention of 
coloring etc., amplification of the angle of visibility of a right check by looking, etc. by change of the check- 
by-looking angle based on phase contrast by the liquid crystal cell. 

[0062] Moreover, from the point of attaining the large angle of visibility of a right check by looking etc., the 
optical compensation phase contrast plate supported with the triacetyl cellulose film can use preferably the 
optical anisotropy layer which consists of an orientation layer of a liquid crystal polymer, especially a dip 
orientation layer of a discotheque liquid crystal polymer. 

[0063] Although there is especially no definition about the optical layer by which a laminating is carried out 
on the occasion of practical use besides; the above, the optical layer by which have been used for formation 
of liquid crystal displays, such as a reflecting plate and a transflective plate, etc., for example can be used 
one layer or more than two-layer. The polarizing plate with which it comes further to carry out the 
laminating of the improvement film in brightness to the reflective mold polarizing plate with which it comes 
to carry out the laminating of a reflecting plate or the transflective reflecting plate to a elliptically-polarized- 
light plate or a circular polarization of light plate further especially, a transflective type polarizing plate, or a 
polarizing plate is raised. 

[0064] A reflective mold polarizing plate is what prepared the reflecting layer in the polarizing plate, is for 
forming the liquid crystal display of the type which is made to reflect the incident light from a check-by- 
looking side (display side), and is displayed etc., can omit built-in of the light source of a back light etc., and 
has an advantage, such as being easy to attain thin shape-ization of a liquid crystal display. A method with 
the proper method which attaches the reflecting layer which becomes one side of a polarizing plate from a 
metal etc. through transparent protection layer etc. if needed can perform formation of a reflective mold 
polarizing plate. 

[0065] What attached the foil and vacuum evaporationo film which consist of reflexibility metals, such as 
aluminum, to one side of the protection film which carried out mat processing as an example of a reflective 
mold polarizing plate if needed, and formed the reflecting layer in it is raised. Moreover, said protection film 
is made to contain a particle, it considers as surface detailed irregularity structure, and what has the 
reflecting layer of detailed irregularity structure on it is raised. The reflecting layer of the above mentioned 
detailed irregularity structure diffuses incident light by scattered reflection, prevents directivity and the 
appearance [ GIRAGIRA / appearance ], and has the advantage which can control the nonuniformity of light 
and darkness. Moreover, the protection film of particle content has the advantage which is spread in case 
incident light and its reflected light penetrate it, and can control light-and-darkness nonuniformity more. 
Formation of the reflecting layer of the detailed irregularity structure in which the surface detailed 
irregularity structure of a protection film was made to reflect can be performed by the approach of attaching 
a metal directly on the surface of transparent protection layer by methods with proper vacuum evaporationo 
method, plating method, etc., such as for example, a vacuum deposition method, an ion plating method, and 
a sputtering method, etc. 

[0066] A reflecting plate can be replaced with the method directly given to the protection film of the 
aforementioned polarizing plate, and can also be used for the proper film according to the bright film as a 
reflective sheet which comes to prepare a reflecting layer. In addition, since a reflecting layer consists of a 
metal, its activity gestalt in the condition that the reflector was covered with the protection film, the 
polarizing plate, etc. is usually more desirable than the point of lowering prevention of the reflection factor 
by oxidation, as a result long-term continuation of an initial reflection factor, the point of evasion of 
separately an attachment of a protective layer, etc. 

[0067] In addition, a transflective type polarizing plate can be obtained by considering as transflective type 
reflecting layers, such as a half mirror which reflects and penetrates light by the reflecting layer in the 
above. A transflective type polarizing plate can form the liquid crystal display of the type which is made to 
reflect the incident light from a check-by-looking side (display side), displays an image, and displays an 
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image in a comparatively dark ambient atmosphere using the built-in light sources, such as a back light built 
in backside one of a transflective type polarizing plate, etc., when it is usually prepared in the background of 
a liquid crystal cell and uses a liquid crystal display etc. in a comparatively bright ambient atmosphere. That 
is, the transflective type polarizing plate is usefiil under a bright ambient atmosphere to formation of the 
liquid crystal display of the type which can save the energy of light source activities, such as a back light, 
and can be used using the built-in light source for the bottom of a comparatively dark ambient atmosphere 
etc. 

[0068] A polarizing plate and the polarizing plate which stuck the improvement film in brightness are 
usually used, being prepared in the background side of a liquid crystal cell. If the natural light carries out 
incidence of the improvement film in brightness by the echo from back lights and backgrounds, such as a 
liquid crystal display, etc., it will reflect the linearly polarized light of a predetermined polarization shaft, or 
the circular polarization of light of the predetermined direction, and other light is what shows the property to 
penetrate. While the polarizing plate which carried out the laminating of the improvement film in brightness 
to the polarizing plate carries out incidence of the light from the light source of a back light etc. and 
obtaining the transmitted light of a predetermined polarization condition, light other than said predetermined 
polarization condition is reflected without penetrating. Reverse the light reflected by this improvement film 
plane in brightness through the reflecting layer in which it was further prepared by that backside, and re- 
incidence is carried out to the improvement film in brightness. While aiming at loading of the light which is 
made to penetrate the part or all as a light of a predetermined polarization condition, and penetrates the 
improvement film in brightness, by aiming at buildup of the quantity of light which supplies the polarization 
it is hard to make a polarizer absorb, and can be used for liquid crystal display image display etc., brightness 
is raised and it gets. That is, when incidence of the light is carried out through a polarizer from the 
background of a liquid crystal cell with a back light etc., without using the improvement film in brightness, 
most light which has the polarization direction which is not in agreement with the polarization shaft of a 
polarizer will be absorbed by the polarizer, and does not penetrate a polarizer. That is, although it changes 
also with properties of the used polarizer, about 50% of light will be absorbed by the polarizer, the part and 
the quantity of light which can be used for this [ liquid crystal image display ] decrease, and an image 
becomes dark. The improvement film in brightness is once reflected with the improvement film in 
brightness, without carrying out incidence of the light which has the polarization direction which is absorbed 
by the polarizer to a polarizer. Furthermore, it repeats making it reversed through the reflecting layer 
prepared in the backside, and carrying out re-incidence to the improvement film in brightness. Since the 
improvement film in brightness is made to penetrate and supplies to a polarizer only the polarization which 
became in the polarization direction in which the polarization direction of the light reflected and reversed 
among these both may pass a polarizer Light, such as a back light, can be efficiently used for the display of 
the image of a liquid crystal display, and a screen can be made bright. 

[0069] As the aforementioned improvement film in brightness, like the multilayer layered product of the 
thin film film from which the multilayered film and refractive-index anisotropy of a dielectric are different, 
for example What shows the property of penetrating the linearly polarized light of a predetermined 
polarization shaft, and reflecting other light, One circular polarization of light of the left-handed rotation or 
right-handed rotations like what supported the oriented film and its orientation liquid crystal layer of a 
cholesteric-liquid-crystal polymer on the film base material is reflected, and other light can use what has the 
proper thing which shows the property to penetrate. 

[0070] Therefore, it can be made to penetrate efficiently by arranging a polarization shaft and carrying out 
incidence of the transmitted light to a polarizing plate as it is, with the improvement film in brightness of the 
type which makes the linearly polarized light of the above mentioned predetermined polarization shaft 
penetrate, controlling the absorption loss by the polarizing plate. On the other hand, although incidence can 
be carried out to a polarizer as it is with the improvement film in brightness of the type which penetrates the 
circular polarization of light like a cholesteric-liquid-crystal layer, it is more desirable than the point which 
controls an absorption loss to linearly-polarized-light-ize the circular polarization of light through a phase 
contrast plate, and to carry out incidence to a polarizing plate. In addition, the circular polarization of light is 
convertible for the linearly polarized light by using a quarter-wave length plate as the phase contrast plate. 
[0071] The phase contrast plate which functions as a quarter- wave length plate in the large wavelength 
range, such as a light region, can be obtained with the method which superimposes the phase contrast layer 
which shows the phase contrast layer which functions as a quarter-wave length plate to light color light with 
a wavelength of 550nm, and other phase contrast properties, for example, the phase contrast layer which 
functions as 1/2 wavelength plate. Therefore, a polarizing plate and the phase contrast plate arranged 
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between the improvement films in brightness may consist of a phase contrast layer more than one layer or 
two-layer. 

[0072] In addition, also about a cholesteric-liquid-crystal layer, although reflected wave length is different, 
by making it combination and considering as two-layer or the arrangement structure superimposed three or 
more layers, what reflects the circular polarization of light in the large wavelength range, such as a light 
field, can be obtained, and the transparency circular polarization of light of the large wavelength range can 
be acquired based on it. 

[0073] Moreover, the polarizing plate may consist of what carried out the laminating of a polarizing plate, 
two-layer, or the three or more-layer optical layer like the above-mentioned polarization discrete-type 
polarizing plate. Therefore, you may be a reflective mold elliptically-polarized-light plate, a transflective 
type elliptically-polarized-light plate, etc. which combined a reflective mold polarizing plate, an above- 
mentioned transflective type polarizing plate, and an above-mentioned phase contrast plate. 
[0074] The above-mentioned elliptically-polarized-light plate and a reflective mold elliptically-polarized- 
light plate carry out the laminating of a polarizing plate or a reflective mold polarizing plate, and the phase 
contrast plate in proper combination, carrying out the laminating of them separately one by one in the 
manufacture process of a liquid crystal display so that this elliptically-polarized-light plate etc. may serve as 
combination of a polarizing plate (reflective mold) and a phase contrast plate — as for a considering [ carried 
out the laminating beforehand and ]-as optical films, such as elliptically-polarized-light plate, thing although 
it could form, the advantage in which it excels in stability, laminating workability, etc. of quality, 
manufacture effectiveness, such as a liquid crystal display, is raised, and it deals **s. 
[0075] An adhesive layer can also be prepared in the optical film of this invention. A binder layer can be 
used for attachment to a liquid crystal cell, and also it is used for the laminating of an optical layer. On the 
occasion of adhesion of said optical film, those opticals axis can be made into a proper arrangement include 
angle according to the phase contrast property made into the object. 

[0076] Although especially the binder that forms an adhesive layer is not restricted, what makes a base 
polymer polymers, such as an acrylic polymer, a silicone system polymer, polyester, polyurethane, a 
polyamide, a polyether, a fluorine system, and a rubber system, for example can be chosen suitably, and can 
be used. Especially, like an acrylic binder, it excels in optical transparency, the adhesion property of 
coherent [ moderate wettability and coherent / moderate ], and adhesive is shown, and what is excellent in 
weatherability, thermal resistance, etc. can use preferably. 

[0077] Moreover, moisture absorption is low and the adhesive layer which is excellent in thermal resistance 
is more desirable than points, such as the plasticity of a liquid crystal display which is excellent in 
endurance with lowering of the optical property by prevention of the foaming phenomenon by moisture 
absorption, or a peeling phenomenon, a differential thermal expansion, etc., curvature prevention of a liquid 
crystal cell, as a result high quality in addition to the above. 

[0078] The adhesive layer may contain the additive of being added by adhesive layers, such as resin of a 
natural product or a compost, a bulking agent which consists of adhesive grant resin, a glass fiber, a glass 
bead, a metal powder, other inorganic powder, etc. especially, a pigment and a coloring agent, and an 
antioxidant. Moreover, you may be the adhesive layer which contains a particle and shows optical 
diffusibility. 

[0079] A proper method can perform the attachment of the adhesive layer to one side or both sides of an 
optical film. About 1 0 - 40% of the weight of the binder solution which made the solvent which consists of 
the independent object or mixture of a proper solvent, such as toluene and ethyl acetate, for example 
dissolve or distribute a base polymer or its constituent as the example is prepared. The method which 
attaches it directly on a polarizing plate or an optical film by proper expansion methods, such as a flow 
casting method and a coating method, or the method which forms an adhesive layer on a separator according 
to the above, and carries out transfer of it on a polarizing plate or an optical film is held. 
[0080] An adhesive layer can also be prepared in one side or both sides of a polarizing plate or an optical 
film as a superposition layer of things, such as a different presentation or a class. Moreover, when preparing 
in both sides, it can also consider as different adhesive layers in the front flesh side of a polarizing plate or 
an optical film, such as a presentation, a class, and thickness. It can be suitably determined according to the 
purpose of use, adhesive strength, etc., and generally is 1-500 micrometers, the thickness of an adhesive 
layer has desirable 5-200 micrometers, and its 10-100 micrometers are especially desirable. 
[0081] A separator is installed tentatively and covered for the purpose of the pollution control etc. until it 
presents practical use to the exposed surface of an adhesive layer. Thereby, it can prevent contacting an 
adhesive layer in the state of usual handling. The proper thing according to the former, such as what carried 
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out coat processing of the Japanese tissue object with a plastic film, a rubber sheet, paper, cloth, a nonwoven 
fabric, a network, a foaming sheet, proper metallic foils, those lamination objects, etc. as a separator if 
needed by proper removers, such as a silicone system, a long-chain alkyl system, a fluorine system, and a 
molybdenum sulfide, removing the above-mentioned thickness conditions, can be used. 
[0082] In addition, in this invention, the polarizer and transparence protection film which form the above- 
mentioned polarizing plate, an optical film, etc. may be what gave ultraviolet absorption ability to each 
class, such as an adhesive layer, with methods, such as a method processed with ultraviolet ray absorbents, 
such as for example, a salicylate system compound, a ** NZOFE Norian system compound, a benzotriazol 
system compound, and a cyanoacrylate system compound, a nickel complex salt system compound. 
[0083] The optical film of this invention can be preferably used for formation of various equipments, such 
as a liquid crystal display, etc. Formation of a liquid crystal display can be performed according to the 
former. That is, although a liquid crystal display is formed by assembling suitably component parts a liquid 
crystal cell, an optical film, and as occasion demands, such as a lighting system, generally, and 
incorporating an actuation circuit etc., in this invention, except for the point using the optical film by this 
invention, there is especially no definition and it may apply to the former correspondingly. Also about a 
liquid crystal cell, a thing arbitrary type [, such as TN mold, and a STN mold, pi mold, ] can be used, for 
example. 

[0084] Proper liquid crystal displays, such as a liquid crystal display which has arranged said optical film on 
one side or the both sides of a liquid crystal cell, and a thing which used the back light or the reflecting plate 
for the lighting system, can be formed. In that case, the optical film by this invention can be installed in one 
side or the both sides of a liquid crystal cell. When preparing an optical film in both sides, they may be the 
same and may differ. Furthermore, on the occasion of formation of a liquid crystal display, proper 
components, such as a diffusion plate, an anti glare layer, the antireflection film, a guard plate, a prism 
array, a lens array sheet, an optical diffusion plate, and a back light, can be arranged one layer or more than 
two-layer in a proper location, for example. 

[0085] Subsequently, organic electroluminescence equipment (organic electroluminescence display) is 
explained. Generally, on a transparence substrate, an organic electroluminescence display carries out the 
laminating of a transparent electrode, an organic luminous layer, and the metal electrode to order, and forms 
the emitter (organic electroluminescence emitter), the layered product of the hole injection layer which an 
organic luminous layer is the layered product of various organic thin films, for example, consists of a 
triphenylamine derivative etc. here, and the luminous layer which consists of an organic solid-state of 
fluorescence, such as an anthracene, — or the layered product of the electronic injection layer which consists 
of such a luminous layer, a perylene derivative, etc. — moreover — or the configuration with various 
combination, such as a layered product of these hole injection layers, a luminous layer, and an electronic 
injection layer, is known. 

[0086] By impressing an electrical potential difference to a transparent electrode and a metal electrode, an 
electron hole and an electron are poured into an organic luminous layer, and an organic electroluminescence 
display emits light by the principle of emitting light when the energy produced by recombination with these 
electron holes and an electron excites fluorescence goods and the excited fluorescent material returns to a 
ground state. The mechanism of intermediate recombination is the same as that of common diode, and a 
current and luminescence reinforcement show the strong nonlinearity accompanied by a rectifying action to 
applied voltage so that it can expect also from this. 

[0087] In the organic electroluminescence display, in order to take out luminescence by the organic 
luminous layer, one [ at least ] electrode must be transparent and the transparent electrode usually formed 
with transparence conductors, such as indium tin oxide (ITO), is used as an anode plate. On the other hand, 
in order to make electron injection easy and to gather luminous efficiency, it is important to use the small 
matter of a work function for cathode, and it usually uses metal electrodes, such as Mg-Ag and aluminum- 
Li. 

[0088] In the organic electroluminescence display of such a configuration, the organic luminous layer is 
formed by about lOnm in thickness, and the very thin film. For this reason, light is penetrated nearly 
thoroughly like [ an organic luminous layer ] a transparent electrode. Consequently, incidence is carried out 
from the front face of a transparence substrate at the time of nonluminescent, and in order that the light 
which penetrated the transparent electrode and the organic luminous layer and was reflected with the metal 
electrode may appear in the front-face side of a transparence substrate again, when it checks by looking 
from the outside, the screen of an organic electroluminescence display looks like a mirror plane. 
[0089] In the organic electroluminescence display which contains the organic electroluminescence emitter 
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which comes to prepare a metal electrode for the rear-face side of an organic luminous layer while 
equipping with a transparent electrode the front-face side of the organic luminous layer which emits light by 
impression of an electrical potential difference, while preparing a polarizing plate in the front- face side of a 
transparent electrode, a phase contrast plate can be formed between these transparent electrodes and a 
polarizing plate. 

[0090] Since a phase contrast plate and a polarizing plate have the operation which polarizes the light which 
carried out incidence from the outside, and which has been reflected with the metal electrode, they have the 
effectiveness of not making the mirror plane of a metal electrode check by looking from the outside by the 
polarization. Especially, it is a phase contrast plate 1/4 It is the angle which constitutes from a wavelength 
plate and the polarization direction of a polarizing plate and a phase contrast plate makes pi/4 If it adjusts, 
the mirror plane of a metal electrode can be covered thoroughly. 

[0091] That is, only a linearly polarized light component penetrates the extraneous light which carries out 
incidence to this organic electroluminescence display with a polarizing plate, although this linearly polarized 
light generally turns into elliptically polarized light with a phase contrast plate — especially - a phase plate - 
- 1/4 the angle which the polarization direction of a polarizing plate and a phase plate moreover makes with 
a wavelength plate — pi/4 it is — sometimes, it becomes the circular polarization of light. 
[0092] This circular polarization of light penetrates a transparence substrate, a transparent electrode, and an 
organic thin film, it reflects with a metal electrode, and it penetrates an organic thin film, a transparent 
electrode, and a transparence substrate again, and turns into the linearly polarized light again at a phase 
contrast plate. And since this linearly polarized light lies at right angles to the polarization direction of a 
polarizing plate, it cannot penetrate a polarizing plate. Consequently, the mirror plane of a metal electrode 
can be covered thoroughly. 
[0093] 

[Example] Although an example is raised to below and this invention is explained to it, this invention is not 
limited to an example. 
[0094] an example 1 - [Formula 6] 



HC-C0 2 -(CH2) 17 -CH 3 



The side-chain mold liquid crystal polymer shown in above ** 6 (weight average molecular weight 5000 
which the figure in a formula shows mol % of a monomer unit, and is displayed with the block object for 
convenience) was dissolved by the cyclohexanone (solvent) so that it might become about 20% of the 
weight of concentration. Subsequently, the birefringence film was obtained by applying the solution 
concerned on the biaxial-stretching polyethylene RENTETA rate film of 75-micrometer thickness, heating 
at 120 degrees C, carrying out orientation of the liquid crystal, after carrying out volatilization clearance of 
the solvent, and cooling. 

[0095] Tales-doses mixing of the photopolymerization nature liquid crystal compound (the BASF A.G. 
make, PaliocolorLC242) in which the side-chain mold liquid crystal polymer shown in ** 6 of the example 
2 above and a nematic liquid crystal layer are shown was carried out, respectively, and further, 5 % of the 
weight (the Ciba Specialty Chemicals make, IRUGA cure 907) (pair solid content) of photopolymerization 
initiators was dissolved by the cyclohexanone so that it might become about 20% of the weight of 
concentration. Subsequently, the solution concerned is applied on the biaxial-stretching polyethylene 
RENTETA rate film of 75-micrometer thickness, a solvent is heated at 120 degrees C, after carrying out 
volatilization clearance, orientation of the liquid crystal is carried out, and it is 2 lOOW/cm by the metal 
halide lamp further. The deed birefringence film was obtained for UV irradiation for 2 seconds. 
[0096] The 160-degree C contraction ratio (MD/TD) pasted up the polypropylene film whose thickness is 28 
micrometers through the acrylic binder by 1 .4 on both sides of a polycarbonate film 50 micrometers in 
example of comparison 1 thickness and whose phase contrast are about Onm. It exfoliated, after shrinking it 
in the direction of MD 4% in the direction of TD 12% at 160 degrees C with a simultaneous biaxial- 
stretching machine, and the birefringence film was obtained. 

[0097] The side-chain mold liquid crystal polymer shown in the example of comparison 2 above-ization 6 
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was dissolved by the cyclohexanone so that it might become about 20% of the weight of concentration. 
Subsequently, the birefringence film was obtained by applying the solution concerned on the polyethylene 
RENTETA rate film which applied lecithin (vertical orientation film), heating at 1 20 degrees C, carrying out 
orientation of the liquid crystal, after carrying out volatilization clearance of the solvent, and cooling. 
[0098] The photopolymerization nature liquid crystal compound (the BASF A.G. make, PaliocolorLC242) 
and 5 % of the weight (the Ciba Specialty Chemicals make, IRUGA cure 907) (pair solid content) of 
photopolymerization initiators which show an example of comparison 3 nematic-liquid-crystal layer were 
dissolved by the cyclohexanone (solvent) so that it might become about 20% of the weight of concentration. 
Subsequently, the solution concerned was applied on the biaxial-stretching polyethylene RENTETA rate 
film of 75-micrometer thickness, after carrying out volatilization clearance of the solvent, it heated at 120 
degrees C, orientation of the liquid crystal was carried out, and 100W /of deed birefringence films was 
further obtained for the UV irradiation of 2 for 2 seconds cm with the metal halide lamp. 
[0099] The following assessment was performed about the birefringence film obtained in the assessment 
trial example and the example of a comparison. A result is shown in a table 1 . 

[0100] (1) Thickness (d) was measured by MCPD-2000 made from the Otsuka electron (interference 
method). 

[0101] (2) Phase contrast (nx-ny) within field xd and thickness direction phase contrast (nx-nz) xd were 
measured by automatic birefringence measuring device KOBRA-21 ADH made from the Oji measuring 
machine machine (parallel-nicol rotation method). 

[0102] (3) A part for the bright section in a birefringence film was made into Domain A (nz>nx>=ny), a part 

for dark space was made into Domain B (nx>=ny>nz or nx>nz>=ny), and each was checked. Moreover, the 

overall diameter (micrometer) of Domain A and Domain B was measured with the digital microscope. The 

average is shown. Moreover, the rate of Domain A and Domain B is shown. 

[0103] (4) The example and the example of a comparison were repeated 100 times, and when a 

birefringence film was obtained, (%) was comparatively made into the yield. 

[0104] 
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A domain is not accepted in the example of a comparison. In addition, the film is formed of the refractive 
index of the examples 2 and 3 A of a comparison, or the refractive index of B. 



[Translation done.] 
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